Fordson Coal Co., 
Marcus Tipple, 
Twin Branch, W. Va. 


A testimonial to the advantages of Marcus equipment 


times in a period of years, demonstrating 


t different 


ned with the Marcus screens and picking tables. 


Of Marcus equipment— 


Requires less power for operation. 
With it, operating and maintenance costs 
for any other type ot 


Seven plants built for one compan 
resul 


the owner's satisfaction in the 


Five principal advantaaq< 
1. Reduces construction costs. 4. 
2. Gives greater percentage of larg Mc 
than inclined shaker screens are lower than 
tipple 


3. Gives better picking facilities 
Our Bulletin No. 74 describes the Marcus equipment; 
No. 75, the Arms Pneumatic cleaning system for smaller sizes of coal. 


Bulletin 


Na 


ROBERTS AND SCHAEFER CO. 


ENGINEERS AND CONTRACTORS 
PITTSBURGH, PA. CHICA ,.U.S.A. HUNTINGTON, W. VA. 
418 Oliver Bldg. 527 Ist Street, Box 570 


wit. 
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“The change was made with one 


object in view~ Economy” 


Rutledge and Tayler Coal Company 
mines a fine grade of coal at their 
Livingston Mine. But even good coal 
must be sold at competitive prices. 
Mining cost must be held to a minimum 
—economical haulage established. 


So—two years ago they began to 
replace their plain bearing trucks with 
Hyatt Roller Bearings in self-aligning 
journal boxes. Evidence of the wisdom 
of this move is presented in a letter 
recently sent us by Mr. J. A. Heben- 
streit, Superintendent: 


“The change was made with one object 
in view—economy,” he wrote, “and 
after two years’ experience, we are 
convinced the results obtained have 


come up to our expectations in lower- 
ing the power, lubrication and mainte- 
nance expense.” 


Last year the average daily tonnage 
at Livingston was 4,532 tons. The 
distance from shaft to tipple is about 
two miles—and the Hyatt equipped 
cars averaged two trips per day. They 
roll so easily that the 13 ton loco- 
motives on the main line were able 
to haul 25 cars per trip—each loaded 
with 2,766 tons of clean coal. 


Hyatt Roller Bearings under your 
mine cars will give the same sort of 
dependable—low cost service. They 
have been doing this up to 18 years 
in many mines. 


HYATT ROLLER BEARING COMPANY 


Newark Huntington 


Pittsburgh Chicago 


HYATT 


ROLLER BEARINGS 


> 
LOAD CLEMCOAL 
LLLANLUAL 
~ 
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HERCOGEL—THE NEW 
PERMISSIBLE GELATIN 


In accordance with the policy of constantly improving its products 


and introducing new ones when needed, the Hercules Powder 
Company announces Hercogel. 


Hercogel is a gelatin type permissible. Its great advantage is its ex- 
cellent water-resisting characteristic. This makes it admirably suited for work 


under conditions too wet for ordinary permissibles. One of the purposes for 
which it at once suggests itself is blasting top cut coal. But it is likely to meet 
almost any situation requiring a permissible powder for wet work. 


Hercogel is not recommended as a general-purpose explosive for coal mining. ° 
It is not designed to infringe upon the ammonia type permissibles which are 
both more effective and less expensive. It is distinctlya special-purpose explosive; 
where a permissible of this kind is desirable we unhesitatingly commend it. 


Sign the coupon below and let us tell you more about Hercogel and its use. . 
Or, if you prefer, write us in greater detail about your blasting problem and we 
shall be glad to help you select an effective and economical explosive for 
your work. 


HERCULES POWDER COMPANY 
(INCORPORATED) 


“Dynamite— Permissible Explosives—Blasting “Powder—Blasting Supplies. 


LOUISVILLE ? HERCULES POWDER COMPANY, 
BIRMINGHAM NEW YORK CITY : 934 King Street, 


ALLENTOWN, PA 


BUFFALO NORRISTOWN, PA : Wilmington, Delaware 


CHATTANOOGA PITTSBURG, KAN 


Please tell me about Hercogel for ad 
(character of your work) 


CHICAGO PITTSBURGH 


DENVER POTTSVILLE, PA. 


Name 


DULUTH ST. LOUIS 
HAZLETON, PA. SALT LAKE CITY : Company 


HUNTINGTON, W.VA. SAN FRANCISCO : 
: Street 


JOPLIN, MO. WILKES-BARRE 


LOS ANGELES WILMINGTON, DEL : City 


_ State 
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AUTOMATIC 
Flagging Signals 


RED always means danger. GREEN means the motorman has the right of way and a red 
light is flashing at every danger point and will continue their warning until his trip is in 
the clear. 


Let us protect life and property at your mine with a Block Signal System which will elimi- 
nate danger and at the same time, SPEED YOUR HAULAGE. 

CANTON AUTOMATICS—DOORS—SWITCH THROWERS and FLAGGING 
SIGNALS, installed on your haulways, will permit trips to travel from the face to the tipple 
or bottom without a stop or slacking in speed, and eliminate all manual labor on haulway 
except the trip crew. 

You plan the haulway system—we will protect it. No charge for preliminary surveys—no 


obligations on your part. Let our Engineers show you how they would adapt these devices 
to your conditions. DO IT TODAY. 


The American Mine Door Company 


2063 Dueber Ave. QO Canton, Ohio 


| CANTON 
i Automatic Mine Doors 


i} are positive acting, opening and 
closing automatically and quickly. 
They are serviceable, simple in con- 
i struction, and easily cared for. 
They safeguard life, prevent ex- 
i plosions, facilitate ventilation and 
reduce expenses. 


Send for catalog 


SURE TO OPEN SURE TO CLOSE 
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Dependability 


Ingersoll-Rand Air Compressors are designed to give 
long-time, continuous service. The men who build 
and design them have been in the business for many 
years and have learned, by their own experience, 
just what is demanded of their machines. They have Q 


built them to meet these demands. 

All of the material built into I-R Compressors has 
demonstrated its dependability. The design has 
stood the test of long years of hard service. The im- 
provement policy has been very conservative, and well it may have been— 
for the basic design was right. Many years have proved it. 

These compressors can be furnished in many different sizes and types of 
drive. They are adaptable to the needs of any industrial organization and 
to the individual requirements of any power plant. 

Get in touch with one of our representatives. They are trained engineers 
located in the principal cities of the country, and they are always at your 
service. 


INGERSOLL-RAND COMPANY : 11 Broadway + New York City 
Offices in principal cities the world over 
For Canada Refer—Canadian Ingersoll-Rand Co., Limited, 260 St. James Street, Montreal, Quebec 


Ingersoll-Rand | 
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37 Years’ Service 


proves big economy 
of .good: wrought iron pipe 


ERE is a significant thing 
about corrosion: 


The best metallurgist in 
the World cannot tell, by chemical 
analysis or any other scientific 
means at his disposal, how long a 
given piece of pipe will resist corro- 
sion. Past performance is practi- 
cally his only guide. Yet you often 
hear the claim made that steel pipe, 
as made today, is so much better 
than it used to be, that it will last as 
long as wrought iron pipe. 

How does anybody know? 

What are the facts? 

Bessemer steel, as used for pipe 
manufacture, is made today essen- 
tially as it was made 30 years ago. 
Likewise, the processes and mate- 
rials employed in making Byers 
wrought iron have not changed in 
sixty years. Hence, it is true about 
both wrought iron and steel pipe 
that the only dependable guide to 


BYERS PIPE 


future performance is the service 
they have given in the past. 

Service records show that genuine 
wrought iron pipe will resist corro- 
sion two or three times longer than 
steel pipe. 

In the photograph is shown an in- 
terior view of the New Castle, Indi- 
ana, pumping station where Byers 
Pipe has been in service for 37 
years. Recently, a service line was 
dug out which had been in the 
ground since 1889; it had suffered 
very little from corrosion, inside or 
out. This installation alone, by the 
practical absence of pipe repairs, 
has probably saved its owner tens of 
thousands of dollars. In compari- 
son, the extra cost of Byers Pipe isa 
mere trifle. 

Send for literature 


A. M. BYERS COMPANY 


Established 1864 Pittsburgh, Pa. 
Distributors In All Jobbing Centers 


GENUINE WROUGHT IRON 


New Castle, Indiana, 
Pumping Station. 
Equipped with Byers 
Pipe 37 Years Ago. 
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High Speed Dumping - - - Lower Coal Costs 


1 Cars per minute Coal through weigh basket. 
without uncoupling. Rock diverted to larry. 


At a Central Pennsylvania Mine 


Labor—Two men only: 

1 dumper; 1 weigher. 
Dump Man Operates : 

Car feeder, 

Single car dumper, 

Rock diverting gate, 

Power weigh basket. 
Cager—Automatic. 
Power—One electric motor. 


Cars—Old equipment; no changes. 


Hitchings—Plain 3-link type. 


Simple Trip Feeder Rotary Car-Dumper 


Trips handled unbroken---No uncoupling of cars. 
Guaranteed Performance---6 cars perjminute. 
Actual Speed Installed---10 cars per minute. 


The secret of this speed lies in the extreme simplicity, exact suitability and close corre- 
lation of the feeder, the cager, the car-dumper and the weigh basket. 


The design of the weigh basket and its operation by power combine to reduce degrada- 
tion and increase the speed of operation. 


The rock gate diverts the contents of any car in the trip to the rock larry without 
delaying the dumping. 


A saving of a few cents per ton may turn losses into profits. Maybe we can save you 
a few cents per ton. Tell us your conditions. 


ROTARY CAR-DUMPERS FOR MINE CARS x “SOLIDCAR” SELF-DUMPING CAGES 


(GRAVITY, ELECTRICAL OR PNEUMATIC DRIVE) 406% SIS CAR CONTROL AND CAGING EQUIPMENT 


.AUTOMATIC TRIP CONTROL EQUIPMENT 


PITTSBURGH 
PA. 
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S 


THE MECHANICAL SPRAGGER ROTARY CAR-DUMPERS FOR 


STANDARD GAUGE RAILROAD CARS | 


= 
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Loads Feeding to Rotary Car-Dumper The Plant, from Empties’ Yard 
L. SEIQUIPMENT.LO) 
|__| 


May, 1926 


THE MINING CONGRESS JOURNAL 


Your answer to--- 
Lower locomotive costs / 


HE demand of the indus- 
try for an electric locomo- 
tive with the same long-life 
capacity of Vulcan Steam 
Locomotives is now being an- 
swered by Vulcan Trolley and 
Storage Battery Locomotives. 
These machines are built 
to withstand the strain of in- 
creased tonnage duty. The 
3-point suspension of the 
chasis, the feature which has 
done so much to enable the 
Vulcan Steam Locomotive to 
serve 20 to 40 years on a job 


—is an exclusive feature of 
this new Vulcan Trolley Loco- 
motive. The Vulcan Storage 
Battery Locomotive has the 
same strain-proof feature. 

These and other exclusive 
features make the new Vulcan 
Electric Locomotives the 
choice of progressive mining 
companies looking for new 
ways to couple lower costs to 
higher tonnage. 

Send for complete par- 
ticulars on Vulcan Electric 
Hoists and Locomotives. 


LOCOMOTIVES 
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Our line of MINE EQUIPMENT 


In the operation of any mine, 
AN YTHING— 


That—Saves lost motion, 
That—Avoids complications, 


That—lIs strong enough not to break down under the 
hardest service, 


That—Safeguards men and equipment, 
That—Prevents degredation or waste of the product, 
That—Uses less power than something else of its kind, 


That—Keeps down “overhead” by reducing the initial 
cost and the depreciation of the plant, 


Reduces the cost of coal 


For more than 20 years we have pioneered and spe- 
cialized in certain essential equipments, that will get 
you the above results in the operation of your mine, if 
you will give us the opportunity to study your prob- 
lems and apply the right remedy. 


Ask for descriptive Bulletins of our 
safety and cost reducing equipments 


THE CONNELLSVILLE MANUFACTURING 
AND MINE SUPPLY COMPANY 
CONNELLSVILLE, PA. 


Manufacturers of Cost Reducing Appliances 


We are sole manufacturers of the LEPLEY: 
HOIST CAGES—all kinds, for all purposes. SLATE DISPOSAL LARRIES, MOTOR DRIVEN—a 
SKIP HOISTS AND SKIP LOADING EQUIPMENTS— money saver. 
for all conditions. HOIST SHEAVES—with hard steel renewable wearing rings. 
MINE HOISTS—Steam and Electric. COLLAR OILING, WATER AND OIL-PROOF SHEAVE 
MINE FANS—to meet all conditions of service. SHAFT BEARINGS. 


Let US Have YOUR Problems—WE May Be Able to Help You 
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Don't Gamble 
with Death * 


ROCK DUST! 
our Min e/ 


A Gambler’s Chance 


OT a few mines covered with untreated, combustible 
J dust are in operation. It must be true that mine 
officials and the higher executives are now thoroughly 
aware of the degree of inflammability of coal dust. 
With little doubt therefore those who allow combustible 
dust to accumulate in large quantities without attenuat- 
ing it with rock dust, or even so much as soaking it 
with water, are deliberately taking a gambler’s chance 
in hoping for freedom from disaster. 


(Coal Age Editorial, March 11, 1926.) 


Raymond Mills are especially suitable for 
pulverizing shale, gypsum, or limestone to a 
fineness of 50% or better through 200 mesh 
screen with extraordinary economy of labor, 
power, and maintenance. You will find grinding 
your own rock dust quite inexpensive if you 
operate the “Raymond” way. Let us give you 
full information on low cost methods of rock 


dusting. 


Raymond “Imp” Pulverizer 


The Raymond Bros. Impact Pulverizer Company 


A Subsidiary of 
INTERNATIONAL COMBUSTION ENGINEERING CORPORATION 


342 Madison Avenue 1315 N. Branch St. Cotton Exchange Bldg. 
New York Chicago Los Angeles 
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Three Pieces of Equipment 
They have a place inievery scheme of production 


che Lesrabon 


Mine Dusting Machine 


To use this rock dusting device is insur- 
ance against coal-dust explosions. It 
provides efficient protection for both 
men and property. Months of service 
have proven the reliability of this 
machine. 


Electric Hoists 
Capacity 5 to 300 H. P. 
Keyed and Friction Drum Types 


Strength, reliability and economy of 
operation are fundamental considera- 
tions in the design and construction of 
Diamond Hoists. Our catalog—sent on 
request—tells the story. 


Fort Wayne 


Electric Rock Drill 


With Boom Mounting 


The boom does the lifting and shift- 
ing, wasted time and the work of 
moving and setting up are practi- 
cally eliminated. Simply run the 
truck to the face, connect the cable, 
and your drill is ready for a big days 
work. 


DIAMOND MACHINE COMPANY 
MONONGAHELA, PA. 


SELLING AGENTS: COOKE-WILSON ELECTRIC SUPPLY CO. 
PITTSBURG, PA.—CHARLESTON, W. VA. 


12 
DIAMOND 
— 
| 


May, 1926 THE MINING CONGRESS JOURNAL 13 


r— 
An Explosive for Any Purpose 
| in Every Mine 


By virtue of the many different grades of explosives 
emma css made by Grasselli you can always get one especially 

GRASSEL adapted to the work on hand. | 

ott. It is a part of Grasselli service to the mining industry 

| to supply an explosive for every condition. Expert | 

Branches: chemists, constantly analyzing, testing and experiment- 
Hae ing, keep Grasselli Explosives always up to the Grasselli 

ae | standard of quality. Thus every cartridge of every grade | 
Rrowasrilie, Pa. is full strength and you get the benefit of every ounce of 

— | strength we put into it. 

| 
Hazleton, Pa. How well Grasselli has succeeded in providing operators 

Miami, Fla. | with explosives true to grade and which produce most | 
profitable results is proved by the many mines that use 

them. i 

There is a Grasselli Mill or Magazine near you with 

facilities that insure fastest deliveries. Write, wire or | 

phone the nearest one to you for quick service. | 


The | 
Grasselli Powder Co. | 


Main Office: Cleveland, Ohio 
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25,000 POUNDS AT 1,000 F. P. M. 


This Flory Hoist, installed by the Lehigh Wilkes-Barre Coal Company at their 
Lance No. 11 Colliery, handles coal and rock on a slope 6,000 feet long with various 
grades. 
Drum 78-in. diameter, 60-in. face; rolled steel barrel, supported by three spiders. JQ 
Two brakes, both connected to an automatic Flory trip brake mechanism, safe- 
guards the operation in case of emergencies. 
Flory products—Steam and Electric Hoists for Shafts, Slopes, Etc. 
Room Hoists, Shaker and Scraper Hoists. 
Let Flory Engineers solve your problems. 
S. FLORY MFG. COMPANY 


TSALES 
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DEPENDABILITY 


OWHERE is dependable trolley wire service 
more important than in mining. Congestion 
and delay which are easily remedied on the surface 


are magnified in costliness underground. 
Ce Anaconda Trolley Wire is tough, strong and dur- 
WIRE PRODUCTS able. Its conductivity is unexcelled because it is 
made of Anaconda Electrolytic Copper, which 
Bare, Weatherproo Of 
is over 99.9% pure. 
Custals Cotihe Six wire mills offer a coast-to-coast service un- 
Lead and Braid Covered 1: 
equalled for promptness and dependability. 
Trolley Wire 


Copper and Hitenso ANACONDA COPPER MINING Co. 


THE AMERICAN BRASS COMPANY 
Rod, Wire and Cable Products 
General Offices: 25 Broadway, New York 
Chicago Office: 111 W. Washington St. 


ANACONDA TROLLEY WirRE 
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CEMENT 


LIMESTONE 


Ohio is and will continue to be one of the important 
mineral states of the Union. Clay is its greatest resource, 
although today the value of coal produced annually is the 
greater of the two. The coal is exhaustible, but the valuable 
clays associated with the coal are practically unlimited. In 
order of importance in 1922 the principal mineral resources 
were coal, clay products, cement, gas, and oil. Other 
resources were limestone for industrial, structural, and agri- 
cultural purposes; sandstone for structural and abrasive 
uses; salts of several sorts; and water for domestic and in- 
dustrial purposes. Ohio stood first in value of clay pro- 
ducts; Second in value of sand and gravel and stone; third 
in value of bromine, calcium chloride salt, and abrasives; 
fourth in value of bituminous coal, common salt, gypsum, 
and natural gas. 


Of the 88 counties in Ohio 29 produce coal. The coal 
fields cover an area of about 12,500 square miles, and the 
production in 1923 was 40,904,275 tons. These mines fur- 
nished employment for 55,935 men and paid in salaries 


$70,994,928. 


The first appreciation of the oil and gas resources of the 
state was arrived at from drilling of salt wells. Every county 
of the state has been drilled for oil to a greater or less extent, 
and it is, therefore, improbable that any large pools will be 
discovered; peak production was reached in 1896 when 
24,000,000 barrels were produced. Since that time pro- 
duction has declined and in 1921 was only 7,330,000 barrels. 


Natural gas was discovered in Ohio at an early date, but 
it was not until 1912 that gas was obtained in important 


Products of the 


I 
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GAS 


quantity and then it was struck in the “Clinton” sand. The 
“Clinton” sand, though comprising an area of only about 
800 square miles, has in part supplied cities, towns, and vil- 
lages of more than two-thirds of the state with gas from 10 
to 30 years, and it is not yet exhausted. It has been one of the 
greatest sources of natural gas of any territory or formation 
in the world, but is inadequate to supply the demand which 
it has created. 


In 1920 Ohio was behind only Michigan and New York 
in the production of salt; stood fourth in rank in the produc- 
tion of gypsum; the value of its industrial limestone exceeded 
$9,000,000; from its sandstones Ohio produces grindstones, 
pulp stones, oil stones, and scythe stones, and in 1921 pro- 
duced 93 percent of the grindstones of the United States. Its 
pulp stones are shipped in large quantities to Canada and 
even find so distant a market as Japan. 


A 


Ohio clays and shales make the state the center of ceramic 
industries of the United States. Ohio ranks first among the 
states in value of output and the ceramic industry is second 
among the industries of the state. 


WOASdAD 


Peat forms one of the large but little appreciated resources 
of Ohio. While. it is little used there today its uses elsewhere 
are prophetic for the future. Peat is not only consumed in 
the time-honored blocks in Germany and Ireland for fuel, 
but is burned in great quantities in powdered form and in 
briquettes. It is the basis for the manufacture of industrial 
coke, illuminating and fuel. gas, and in Canada for the pro- 
ducer gas engine. Other uses are for tar, ammonium sul- 
phate, ethyl alcohol, dye stuffs, tannic acid, paper, woven 
fabrics, building board, mattresses, and sanitary appliances. 


LIVS 


“Buckeye” State 


| 
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Do What This Manufacturer Did 


YRATORY stone crushers are 

usually installed in isolated lo- 
calities and difficult to service. The 
shafts are subjected to terrific shocks 
and stresses. The maker of the crusher 
shown at the left is one of the largest 
and best known engineering com- 
panies in the world. They could not 
afford to have their reputation clouded 
by a product that failed to render 
100% service even under the most 
adverse conditions. So they brought 
their steel problem to us. That was 
three years ago. Now they advise us 
—“We have not had a failure since. 
Whenever extreme conditions of 
service are to be met we specify 
Agathon Alloy Steels with confidence 
grown from long experience.” 


The answer to this manufacturer’s 
problem was found in our Agathon 
UMA-3 steel. What steel problem 
confronts you? Perhaps it can be 
met by one of the alloys we have in 
daily production. If not, our metal- 
lurgists will formulate a steel exactly 
meeting your needs without charge. 
Write us. Ask for our Agathon 
Alloy Steel handbook. 


THE CENTRAL STEEL COMPANY, Massillon, Ohio 
Swetland Bldg., Cleveland Book Bldg., Detroit Peoples Gas Bldg., Chicago 
Aeolian Bldg., New York University Block, Syracuse 
Widener Bldg., Philadelphia 303 W. P. Story Bldg., Los Angeles, California 
404 West First St., Tulsa, Oklahoma 


ALLOY STEEL 


One of many analyses made under the Agathon trade name 
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The ANNUAL CONVENTION 


PRACTICAL COAL OPERATING OFFICIALS 
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COAL MINE EQUIPMENT 
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O-B Bulldog Cable Clamp 


500,000 C. M. cable—- 
No. 14845 


1,000,000 C.M. cable— 
No. 14846 


O-B Dead-end Assembly 
No. 14630 Hook 


No. 14794 Cam Grip for 


O-B 3-spool Feeder 
Insulators 


No. 14633 three spools one 
above another as illustrated. 


No. 14942 three spools side by 
side, 


Trolley Wire. 
No. 13205 
Turnbuckle. 


Insulated 


\// 
O-B Combination Trolley- O-B Guard Board 
Feeder Clamps Support 
Nos. 14635-14644 support trol- No. 14847—Can be - 
ley from feeder betwren stalled without distur!- 
hangers. ing hangers and clamps. 
Nos. 14850-14851 attach direct 
to hanger. 


O-B Cam Grip Splicer 


No 14848—for 4-0 round and 


grooved wires. 


O-B AW-12 Copper Alloy Arc Weld 
Bond 


2-) and 4-0 capacity. 11'{ to 36-inch 


standard lengths, special lengths if desired, 


= 


O-B Cable 3 
Connector 


Nos. 14637-40 for 
No. 3 to 4-0 cable 


a 


oo 


Ohio Brass Company, Mansfield, Ohio—Dominion Insulator & Mfg. Co., Limited, Niagara Falls, Canada 


° 


<> 0 © 0 


No. 14627 
rail base, f 


Clamps unde 
return circuits 


by in 


O-B Bulldog 
Angle Iron 
Clamp 


No. 14632—for 214 


ich angle, 


OB offers some 


recent developments 


OT content with its already 
established leadership in the 
production and sale of standard 
line material and other equipment 
for mines, the Ohio Brass Company 
keeps in constant contact with the 
industry so that the new requirements 
can be known and provided for. 
Only one new device out of a dozen 
considered for development, ever gets 
into final production and reaches the 
market, so carefully and thoroughly 


is each suggestion sifted. 


The several new devices, illustrated 
here, have come through this sifting 
process within the past twelve months. 
They will simplify your work and 


reduce labor costs. 


See them at the Cincinnati Mining Convention, 
May 24th to 29th, or write for full particulars. 


>t) 


CAR 


74M 
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ONCENTRATION of mining operations directly effects pumping 
conditions in the fact that gathering pumps of larger capacity 
must be employed to dispose of the larger volume of water encountered, 


Deming Mine Pumps of the larger capacities are especially adapted 
for the new mine gathering conditions. A typical example of this type 
of pump is illustrated above. This Deming Horizontal Triplex Plunger 
Pump (Figure 72) is designed for low-headroom conditions. Turns and 
angles in the water end have been almost eliminated, thereby reducing 
erosion and friction losses to a minimum, The valve area is unusually 
large. Accessibility is an important feature of this pump. 


Visit the Deming Mine Pump Exhibit! Booth No. 20 


A cordial invitation is extended to every one to visit the Deming Mine Pump Exhibit at 
the Coal Equipment Exposition in Cincinnati, O., May 24-28. This exhibit will afford an 
unusual opportunity to inspect the latest designs in Deming Mine Gathering Pumps. 


THE DEMING COMPANY, ee 1880, Salem, Ohio 


22 
New Mining Methods—New Pumping Methods 

Fig. 72 | \ 

«MINE PUMPS 
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he All 
Jor Underground Work” 


VERS * WHALEY COMPANVY, 


Manufacturers of Underground Loading Machines for Over /6 Years —~ 
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Automatic Starting. The M-G set 

may be started by one or more 
push-buttons variously located, by 
time switch or other means. 


Direct Current Overload Protec- 
tion. Instantaneous and time lim- 
it overload relays in connection with 
automatic reclosing circuit breaker. 


Automatic Control of Direct 

Current Circuits for Opening and 
Closing. Automatic reclosing circuit 
breaker with dash pot and load 
pick-up relay. 


Alternating Current Overload 

Protection. Inverse time limit 
relay in addition to usual overload 
relay on main oil circuit breaker. 


Phase Failure Protection. A ther- 
mal relay is mounted on motor 
stator which operates when danger- 
ous temperature is reached. 


May, 1926 


AUTOMA 
You Push the | 


Operative and Protective 


Phase Reversal Protection. 
Motor will start in wrong 
direction and D.C.voltage will 
not build up. Thermal relay 
will open control circuit in 
approximately thirty seconds. 


Bearing Thermostat Pro- 
tection. Each bearing sup- 
plied with thermostat relay 
which opens control circuit. 


MotorThermal Protection. 

Thermal relay mounted 
on motor stator opens control 
circuit in case motor oOver- 
heats due to any cause. 


Starting and Running Con- 

tactor Interlocks. A me- 
chanical interlock is provided 
in addition to usual electrical 
interlock. 


Hand controlled sub-stations 
as shown at the left can be 
modernized by the purchase of 
automatic panels. The cost 
involved will in many cases 
be returned in a short time. 


RIDGWAY DYNAMO 


RIDGWAY, 


RIDC 


IY NPI IAI 


SUB-ST 


Wy 


- 
| 
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 Butto 


Features 


1 Reverse Current Protection. 
Reverse Current relay opens 
D. C. circuit breaker. 


1 Dead Phase Protection. Since 

the main A. C. control circuit 
is across one phase and the magnet 
of starting contactor is across an- 
other, if one phase opens the set 
will not start. 


i Low Voltage Protection. Low 
voltage relay on main oil 
switch will open control circuit. 


1 Autotransformer Thermal Pro- 

tection. Thermal relay opens 
control circuit if motor fails to start 
or is started too frequently. 


NOE NNN 


For a more detailed description 
and specifications of equipment, 
communicate with one of the com- 
panies mentioned below. 


A. C. Switches and Relays supplied by 
CUTLER-HAMMER 7Nfg.Co. 


MILWAUKEE WISCONSIN 


D. C. Breakers and Relays supplied by 


The Automatic Reclosing Circuit Breaker Co. 
Columbus, Ohio 


& ENGINE COMPANY 
PENNSYLVANIA 
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SINCE TE OD 


e Reduchon 


of Hazard~ | 


A century ago the mounted courier was the 
only means of swift communication. Every 
mile of the “‘pony express’’ was fraught 
with danger. Today messages are flashed 
around the world by radio more quickly 
than thought itself. 


123 YEARS OF LEADERSHIP IN THE SERVICE OF INDUSTRY 


= \ 
MAKERS OF i 
~ 
i 
GU PONE 
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HE safety factor in the manufacture and use of explo. 


sives has been developed through exacting control and uni- 
formity of product. 


Nearly a century and a quarter of experience enables du 


Pont to render industry a notable service in the reduction 
of blasting hazard. 


Du Pont explosives give better blasting results at lower ulti- 


mate costs — with safety — because of their uniformity, 
stability and dependable action. 


The du Pont oval trade mark is the symbol of modern ex- 
plosives service. 


E. I. DU PONT DE NEMOURS & CO., Inc. 
Explosives Department 
WILMINGTON, DELAWARE 


Radio apparatus is fab- 
ricated from materials ex- 
J tracted by explosives power 


123 YEARS OF LEADERSHIP IN THE SERVICE OF INDUSTRY 


\ 
MAKERS OF POWDERS SINCE 1480Q 
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aterial 


West Virginia Rails and'Trackwork 


We can ship it to you in mixed carloads and you get it all when you want 
it. You save freight and avoid expensive delays 

A request will bring you a free copy of Catalog B. 

West Virginia Rail Co., Huntington, W. Va. 


— 
| 
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Every lTime— 


Every time you move a mine car, by man power, 
gravity, cable, or locomotive, it costs you some- 
thing. Keystone Grease keeps down both the 


friction and the wear and tear and increases 
haulage capacity. 


KEYSTONE LUBRICATING COMPANY 


Established 1884 


2ist and Clearfield Streets PHILADELPHIA, PA. 
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Texrope Drives 


The Balloon Tires of Industry 


Like balloon Tires, Texrope Drives carry the loads 
without transmitting the shocks and jars. They are 
smooth and flexible, yet slipless, powerful and dur- 
able. In addition, they are silent, clean, simple, 
trouble-proof and not affected by moisture, dust and 
dirt. 


Just as balloons are replacing high pressure, 
unyielding tires, Texrope Drives are replacing 
unflexible short center drives and space wasting 
long center drives thruout industry. 


Write for Bulletin 1228-C 


MILWAUKEE, WIS. 


U. S. Alo 


100 H.P. Texrope Drive 
with Allis-Chalmers Induc- 
tion Motor. 


Products: 


Electrical Machinery 
Gas Engines 
Steam Engines 
Steam Turbines 
Condensers 
Oil Engines 
Hydraulic Turbines 
Pumping Engines 
Centrifugal Pumps 
Mining Machinery 
Metallurgical Machinery 
Crushing Machinery 
Cement Machinery 
Flour Mill Machinery 
Saw Mill Machinery 
Air Compressors 
: Air Brakes 
Steam and Electric Hoists 
Farm Tractors 
Power Transmission Machinery 


May, 1926 


District Offices in All Leading Cities 
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Coal mines have been depending upon Sullivan Service since 
1884, when the Sullivan Core Drill contracting business was 
established. 


This page suggests only a few factors in Sullivan Service: 
core testing, water supply, shaft sinking equipment. 


But Sullivan Coal Cutters of many types, for undercutting, 
center cutting, shearing, long-wall work, are at your disposal, 
likewise Portable Mine Car Compressors, Cutter Bit Sharpeners, 
and Turbinair and Electric Portable Hoists, each with its own 
especial advantages. 


“Service of Supply” is provided by centrally placed warehouses 
for machines and spare parts. Skilled field men and wide-awake 
engineers are at your call. 


Meet us at Cincinnati 


ASK FOR THE SULLIVAN CATALOGUES. 
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THE 


QUALITY 


OF 


OLSON CAGES 


GIVES USERS 
THE REPEAT ORDER 
HABIT 


SEE OUR EXHIBIT AT CONGRESS, BOOTH No. 84 


Eagle Iron Works, Des Moines, Iowa 


The O. H. Davidson Equipment Co., 1633 Tremont St., Denver, Colo. 
Western Representative 


EAGLE IRON WORKS, nept. A, DES MOINES, IOWA 


[_] Please send me descrip- 


tive literature on Olson Name 
Self Dumping Cage. 
[] Please tell me of nearest Company 
—~lecations where I can in- 
spect operation of Olson 
Self Dumping Cages. Address 


NEW RECORD 


Bell & Zoller Mine No. 2, Zeigler, Ill., hoisted 197,972 tons with their Olson Cages 
during month of March, 1926 


’ 
| 
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“Everything for Mine and Industrial Safety” 


Urance / 


Ins 


har new Lamp rhoukd add. 
much to the safety, ana 


e cy our mume workers 


on whew. ao much depends” 


Consider These 
Facts 


The New Edison provides 
a clean, powerful light of 6 
candlepower. 


It burns for 12 continuous 


The New EDISON Model E or intermittent hours with- 
Electric Safety Cap Lamp out attention. 
250,000 Edison Lamps in 


Use 


W hat better endorsement could be had than 
the words of our beloved inventor and the 
approval of the United States Government? 


Mine Sarety Apphances Co. 


Vancé 


Braddock Ave &Thomas Blvd. Pittshurgh, Pa. 


Our New No. 3 Catalog cheerfully furnished on request 


i é 
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Motors Controllers Rheostats Equalizers Frames 


Goodman Locomotives 


Save Labor 
Save Dollars 


Why? 
3-Look at the Rheostat! 


A Rheostat Is Known 
by its Grids— 


Goodman Rheostats are known by their 
Grids of Alloy Steel. 


These Alloy Steel Grids--- 


1. Can be dropped, hammered or bent— 
and will not break. 

2. Will not sag 
y when red hot, and 
be bent with- 
out breaking. 
3. When red hot 
(1200° F.) have 
a tensile strength 
approximately 
twice that of a cold cast iron grid, and about the same 
as that of a cold steel grid. 
4. Have electrical resistance and capacity much 
higher than plain steel, and about the same as cast 
iron. 
5. Maintain a nearly constant resistance throughout 
the wide range of temperatures to which resistances 
are subjected. 
6. Will not rust. 


An Alloy Steel Grid Bent All out of Shape 7. Have open eyes, for easy removaland replacement. 


A Goodman Rheostat Grid of Alloy Steel 


(10) 


<> 
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Now for ALL Your Trolley 


The 
ES 


Combination 


Clamp 


Using the Sure Grip Combination 
Clamp for supporting trolleys and 


feeder wires provides the simplest, 
safest, and most economical method so far 
developed for mine haulage. 


The Sure Grip Combination Clamp carries 
both the feeder wire and the trolley wire. 
Voltage is properly maintained at all times, 
and no “jumpers” are required. 


Installation is simple; for you need handle 
only one wire at a time. You may take up 
slack in either the feeder wire or the trolley 
without disturbing the other wire. 


In case of a break in the trolley wire the 
feeder wire remains intact and insures con- 
tinuous current supply. 


Suspensions! 


it carries 
the feeder 
wire too! 


These advantages of the Sure 
Grip Combination are outstanding. 


They are only a few of the special 
features, but they point the way to consider- 


able saving and safety and to increased 
efficiency. 


Sure Grip Combination Clamps should be 
specified and used for all future trolley con- 
struction regardless of whether feeder wire is 
to be installed now or at some future time. Its 


original cost is only a few cents more than 
that of a regular clamp and its installation 
will mean great savings of time, labor and 
inconvenience when a feeder wire becomes 
necessary. 


See us at the Mining Exposition 


THE ELECTRIC RAILWAY 
EQUIPMENT CO. 


CINCINNATI, OHIO 


| 
| 
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(Paid Advertisement) 


SEND NO MONEY 


WHY SUFFER WHEN 
YOU CAN BE CURED? 


Thousands have taken our treatment, and with success in every case. 
There is no need for any further delay— attend to this serious matter at 
once. On May 24th to 28th inclusive, we will hold a clinic at Cincinnati, 
Ohio. Just inquire for—Booth No. 


DANGER SIGNALS 


If you puff after climbing stairs or while smoking, or feel tired after 
losing a night’s sleep. If spots appear before your eyes or on your vest 
and your appetite is poor after a meal. Don’t wait till too late. You 
may be suffering from CARNITUS. SPEAKING REAL PLAINLY to 
you— if, after your cars have dumped coal at the tipple and your coal 


does not yell back ‘“‘Thanks for the buggy ride,” your system is troubled 
with POOR CARS. Remember we are . 


Specialists for MINE MEN ONLY 
Drs. WATT-CAR and WHEEL CO. 


BARNESVILLE, OHIO 


Manufacturers of Coal, Ore, Mining and Industrial Cars 
DON’T FORGET — NATIONAL EXPOSITION OF COAL MINE EQUIP- 
MENT—AT CINCINNATI, OHIO, MAY 24th to 28th and see us at Booth No. 81 


DOCTORS OR SPECIALISTS IN OTHER CITIES 


Pittsburgh, a New York, N. Y. San Francisco, Calif., Huntington, W. Va., Chicago, IIl., 
W. C. Wilso C. R. Gier Co., N. D. Phelps, J. E. Graham, W. W. Baker, 
1135 Greenfield Ave. 66 Beaver St. Sheldon Bldg. 341 12th Ave. 140 South Dearborn St. 


Denver, Colo., Birmingham, Ala., 
Lindroth Shubart Co., Industrial Supply Co. 
Boston Bldg. 


| 
| 
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of the 


Storage battery haulage stands approved. 
Its economy has been demonstrated. But 
the full economy of the system rests in 
the battery. Here are the facts: 

The Edison Storage Battery is un- 
equalled for strength. It is made of steel. 

It has not an equal in length of life. 
Different from all others in principle, the 
Edison Battery with electro-chemical re- 
action completely reversible lasts from 
three to four times longer than any other 
on the market. 

And the Edison Battery has no equal 
in low cost of maintenance. Very little 


the mini 
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attention is required, no equalizing charge 
is needed to maintain the battery at full 
efficiency ; and overcharge, short circuit or 
complete discharge can not cause perma- 
nent injury to the cells. As a result of 
these factors, mine locomotives powered 
by Edison Batteries invariably show the 
lowest costs per ton-mile. 


Over 65%* of all motive power batter- 
ies in use today are Edisons. The percent- 
age is growing. Are your locomotives 
Edison equipped? 


*This figure is based upon the latest reliable inyentory of industrial 
motive power batteries. 


EDISON STORAGE BATTERY COMPANY, ORANGE, N. J. 


a battleship 


Rugged as 


STEEL-ALKALINE* 


\ 
~ 


*Edison Batteries are the only batteries of commercial im- 
portance, regardless of trade name, which use iron or steel 
in their construction or elements. All other batteries are 
constructed of lead and sulphuric acid with hard rubber 
container. 


= 
= 


ATLANTA BOSTON BUFFALO CHICAGO CLEVELAND DETROIT HUNTINGTON LOS ANGELES 
NEW ORLEANS NItW YORK PHILADELPHIA PITTSBURGH SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON 


Export: 26 West Broadway, New York Canadian Distributors: International Equipment Co., Montreal, Quebec 


HAUL MORE FOR LESS MONEY 
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Bethlehem heavy duty 
trackwork cuts mine 
transportation costs. 


Bethlehem Industrial and 


Booths 119-120 Mine Track Specialties 


r 


Bethlehem Mine Ties, Frogs, Switches, Switch Stands, 
Rails, Splice Bars, Tool Steels, Alloy Steels, Structural 
Steels, Steel Sheets, Bolts, Nuts, Spikes, Coupling Pins and 
Links, Mine Cars, Mine Car Sprags and Grimm Rail Clamps. 


Catalog sent on request 


BETHLEHEM STEEL COMPANY, General Offices: BETHLEHEM, PA. 


DISTRICT OFFICES: 
New York Boston 


Philadelphia Baltimore 
Cleveland Detroit 


Washington Atlanta Pittsburgh Buffalo 
Cincinnati Chicago St. Louis 


San Francisco Los Angeles Seattle 


Bethlehem Steel Export Corporation, 25 Broadway, New York City, Sole Exporter of our Commercial Products 


BETHLEHEM 


j 
| 
i 
s 
Cut @ Costs: | 
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EVERY 


RHEOLAVEUR 


CURREN 


American Kheolaveur Corp 
LABORATORY DEPARTMENT 
20 size “Broek 
1 FOR 
t Accumulative Coal-Ach % Curve (Float) 
- + Actual Ash % Curve 
3 | 1 Accumulative Slate-Ash % Curve (Sink) 
4) Specific Gravity Curve 
® | TT] Average Ash % of the Sample L486 
xR, | 
w 
} 
IN IN NS 
PNT 
4 


INSTALLATION 


IS DESIGNED 
SCIENTIFICALLY 


and Gives Maximum 
Recovery at Minimum 
Cost. 


) 20 30 40 50 60 70 $0 % 100 Ash% 


SpeciFic Graviry 14 15 17 18 19 20 21 


“One reason for 
the immediate 
success of the 


Rheolaveur installations is due directly to the fact that every 
Rheolaveur washing plant is designed as near as possible to fit 
the conditions peculiar to the coal which is to be washed. A 
washability curve is of untold value in the washing and prepara- 
tion of coal. From it, you can tell whether a washing plant is 
accomplishing results approaching the theoretical maximum of 
separation. If you are interested in improving the marketability 
of your coal, increasing your recovery and reducing your prep- 
aration costs, write us for information. 

Our Laboratory and Engineering Department are prepared to make 
complete analysis of any coal and a thorough study of any plant. 

Based on analysis, washability curves and study of plants we are 
prepared to make definite recommendations for any coal cleaning problem. 

We are occupying Booth No. 92 at the Mining Congress Exhibit in 


Cincinnati and welcome the opportunity of discussing the Rheolaveur 
with those interested. 


American Rheolaveur Corporation 
120 Broadway, New York, N.Y. 911 Coal Exchange Bldg., Wilkes-Barre, Pa. 
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Now/ 


Two New Low-Cost Mine Cars 
to be at Cincinnati 


Mining men who attend the A. M. C. meet- 
ing this month are urged to see the two new 
“Car Foundry” Mine Cars which will be on 
exhibition. The new cars incorporate many 
cost-cutting features, which were developed 
after a careful study of today’s operating con- 
ditions. The two cars will be exhibited in 


Booths 38-39-46-47 


The specifications are as follows: 


Car No. 1: Length, 9 ft.; width, 6 ft.; 
depth of sides, 1 ft. 9 in» Total height from 
top of rail to top of sides, 2 ft. 2% in.; 
capacity, 70 cu. ft.; weight of car, 3,750 Ibs. 
Wheel base, 36 in.; gauge of track, 44 in. 


Car No. 2: Composite type, combination 
steel and wood. Inside dimensions, 10 ft. 6 
in. long, 6 ft. wide, 1 ft. 4%4 in. deep. Total 
height, 2 ft. 5 in. from top of rail to top of 
sides; capacity, 86 cu. ft.; weight of car, 3,450 
Ibs. Wheel base, 40 in.; gauge of track, 44 
inches. 


It has been this company’s policy to keep in 


step with the most modern methods of mining. 
“Car Foundry” engineers, in close cooperation 
with mining operators, have devoted much 
thought to scientific design and construction 
of mine cars. Operators have found that cer- 
tain features of “Car Foundry” design save 
power, help to eliminate delays, and make 
the cars cost less and last longer. Some “Car 
Foundry” constructions also reduce the total 
number of cars needed for a given output. 


With plants in Berwick, Pa., Terre Haute, 
Ind., and Huntington, W. Va., we are in a 
position to serve you quickly, with perhaps a 
considerable saving in freight. Convenience 
of location also facilitates personal contact, 
when desirable, of our engineers with yours. 


We are prepared to quote on cars of any 
type, height, capacity, width, or length; all 
steel or combination; also automatic drop- 
bottom cars and 2-truck 10-ton or larger cars 
for long hauls. 


Be sure to see the two new mine cars at 


Cincinnati, and “Always Get a ‘Car Foundry’ 
Quotation.” 


AMERICAN CAR and FOUNDRY COMPANY 


30 Church Street 
New York 


Railway Exchange Building 
Chicago 


Servic 


915 Olive Street 
St. Louis 


May, 1926 
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WHEAL 


4 


ELECTRIC SAFETY MINE LAMP 
has been approved by the U. S. BUREAU OF MINES 


Approval Number 20 
April 27, 1926 


Siw approval makes possible the safety provided by an 

electric cap lamp with the illumination of the best 
carbide lamp. It is a great advent in the history of electric 
cap lamps. Where an ordinary lamp is considered good, 
showing a bean candle power of 6 the Super Wheat gives 15. 


The bulb has a tungsten filament, is gas filled and has 
all the advantages of an automobile head light bulb. The 
emergency bulb is equal to any other approved bulb giving 
a beam candlepower of over 6. A switch on the headpiece 
makes it possible to use either bulb. 


The battery, designed to supply 12 hours light gives 
Aa actually 13 to 15 hours service. Using the emergency bulb 
This great increase in light is os aaa a 

without much increase in weight. it will supply light for 24 hours. 

The average weight is 5 lbs. 314 


oz. complete. It is well balanced 
and wears comfortably. 


All Wheat Racks and Charging Equipment easily adapted 
. to charge the Super-Wheat Electric Mine Lamp and all repairs 
BOOTH 18 readily handled by your own lampman. 


KOEHLER MANUFACTURING CO. 


MARLBORO, MASS. 
Complete Lamphouse Equipment 


COMBINES SAFETY OF ELECTRIC WITH ILLUMINATION OF CARBIDE LAMPS 


ey KOEH LEp 
KS . 
& 
= | 
= 
D 
UPER 
= 
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APPLIED rr 
us 
\ 
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Safe - | 
Production | 
PROBLEMS: | 
24°28 


RMCT Trip Lamp with 
tuby glass dome and hook 
for attaching to mine car. 
All-metal Dry-Electrolyte 
Incandescent bulb 
suspended between two 
springs, remarkably effec- 
tive in cushioning, which 


Lamp. 


insures long life in spite of 
jolts and jars. 
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The recognition of the advantage of 
the Dry-Electrolyte-Battery for Elec- 
tric Miners Lamps is rapidly widening. 
Characteristics of the Lamp: 
No Leakage or Spillage. No burns on 
clothes or body. Electrolyte can’t 
spill. It’s solid. 
Highest amount of candle-power pro- 
duced by the new bulb, as bright at the 
end of the 12-hour shift as at the start, 
maintains its brilliancy in any position 
of battery; the solid electrolyte makes 
this possible. 
Magnetic Lock prevents tampering or 
shortcircuiting. Serious explosions of 
recent date have been caused by miners 
tampering with key-locked lamps. The 
latest safety code calls for universal 
adoption of the MAGNETIC LOCK. 
Simplicity of Construction—Fewest 
number of parts. 
All repairs made in lamp-house. 
Lowest maintenance cost guaranteed. 
Ask for Rental Terms 


All Lamps approved by U. S. Bureau 
Mines. 


CONCORDIA 


ELECTRIC COMPANY 
916 FORBES STREET 
PITTSBURGH, PA. 


*Universal adoption of the. 


ELECTRIC SAFETY CAP LAMP 
with Dry-Electrolyte Battery 


Extensive research resulted 
in the recent perfection and 
introduction on the market 
of this new Methane Indi- 
cator, a convenient, reliable 
and accurate means for de- 
termining the gas content 
of mine air by the un- 
skilled mine man. Ask for 
demonstration at our booth 
at the Exposition at Cin- 
cinnati. 
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A 6-foot Lodwick Re- 
versible Fan installed 
by the Mullen Coal Co., 
McAllester, Oklahoma, 
and used as an exhaust 
fan. 


From BLOWING 
to EXHAUST Fan 
in less than a minute 


Shifting the doors of the Lodwick Rever- 
sible Fan reverses the air current; and this 
simple operation can be completed in less 
than a minute. These fans are simple in 
plan and rugged in construction. The pro- 
peller and the housing are designed to elimi- 
nate eddy currents and back lash. The 
bearings are self-aligning, easy running. 
Purchase and installation costs are low. 


Our catalogs present data helpful to intelligent selec- 


Housing of the Lodwick 


tion of mine fans and our engineering experience is Reversible Fan. Above, 


at your service. Consult with us before installing Te alana oo a 
any new mine equipment. blower. 


Centerville 
Coal Equipment 


Mine Fans 
Dumping Cages 
Dirt Dump Equipment 


Weigh Pans 
all sg The Centerville Foundry & Mfg. Co. 
Long Wall Conveyors Centerville, lowa 
Shaker Screens 


| LODWICK REVERSIBLE FANS 


| 
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SAVED) 
perday/ 


5-ft., 3-in. Double Inlet Robinson Turbine Reversible Fan Installation 


VIRGINIA-PITTSBURGH COAL AND COKE CO. 
Fairmont, W. Va. 


The services of Robinson engineers 
are at your disposal. Perhaps a 
study of your conditions will reveal 
worth-while savings that can be 
made. 


Tus 5-ft., 3-in. Double Inlet 
Robinson Turbine Keversible Fan re- 
placed 2 modern and comparatively new 
14-ft. steam-driven fan and effected an 
annual saving of approximately $7,000. 
It delivers its air close to the working 
faces and requires no attendant. This 
installation is typical of many Robinson 
Fan applications that are reducing mine 
ventilation costs. 


Compact, substantial 
tubing blower. Dis- 
charges at any angle. 
Discharge nozzle, in- 
take seal ring and 
wheel are aluminum 
castings for long life. 


BINSON 


House Bldg. Ventilating CO. Pittsburgh 


May, 1926 


Official Headquarters 


of the Annual Convention of Practical Operating Officials and 
the National Exposition of Coal Mine Equipment 


The 
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‘We have always been able to count 
on them doing their work.”’ 


This statement coming from the Republic 
Iron & Steel Co., is a fair example of the kind 


"| of enthusiasm we hear from users of NOLAN 
Feeders everywhere. 


Why lag behind in the matter of up-to-date 
equipment? 


Let us install a Cacer or Feeder on trial. If 
satisfactory, you pay; if not, the Feeder comes 
out with no expense to you for the trial. 


Many have been installed on these terms 
ey) and NONE ARE COMING OUT. 


Double Horned Cagers—Rocky Mountain Fuel Co. 
Colorado 


Automatic Cagers. 


Automatic Feeders to Rotary 
Crossover and Kickback Dumps. 


Automatic Cushioned Horn Stops 
for Cages and Rotary Dumps. 


Automatic Scale and Dumps 
Feeders. 


Automatic Horn and Bumper 
Stop Feeders. 


Scale and Dump Feeder—New England 
Fuel & Transportation Co., 
Lowsville, W. Va. 


Semi-Automatic Feeders. 
Single sets Cushioned Horns. 
Retarders. 

Alternating Switches. 

Other equipment. 


Automatic Caging 


| and 
Feeding Systems 


" THE MINING SAFETY DEVICE COMPANY, Bowerston, Ohio 


| 
| 
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year at the Cincinnati Mining Exposition 
we will show the New Line of Jeffrey 
Machinery, adapted to practically any system of 
mining, which is helping operators to obtain 
Greater Production from a Lesser Area, with less 
Labor and Cost. 


Experienced Salesmen will be on hand to give you 4 
complete information, and to cite facts and 
figures on performance records which speak for 
themselves. Call at Booth No. 60. 
The Jeffrey Manufacturing Company a. 
958-99 North Fourth St., Columbus, Ohio the 
t 
) Conve 
New York Pittsburgh Charleston, W. Va. Can 
Philadelphia Scranton, Pa. Chicago pane 
Salt Lake City Montreal 
plete line of ventilation fans furnished. 
SALES AND SERVICE STATIONS 
600 2d Ave. Salt Lake City...153 W. 2d Seuth St. 
Birmingham........... 26 S. 20th St. Terre Haute, Ind...... 319 Cherry St. 


SHEARING MACHINE 
Shearing Machine with two drills mounted on the 
top, one on each side. Drills can be quickly 
placed in position. 


JEFFREY 


/ 
eZ x 
safe-. The American 
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NEW LOW TYPE CABLE REEL LOCOMOTIVE FOR 
THIN SEAMS 


44-B CONVEYOR-LOADER (Patents Pending) PORTABLE CONVEYORS, BELT (ABOVE) OR CHAIN 
TYPE (BELOW) 


A Self-Loading Sectional Conveyor for Long-Face Mining. Flexible in 


both horizontal ‘and vertical directions. For drawing pillars—working in wide rooms—or where 


coal is loaded by hand. 


47-A SECTIONAL-CONVEYOR 
(Patents Pending) 


The Transportation Unit between 
} the SHORTWALOADER or the 
. Conveyor-Loader and the Mine Cars. 
Can aiso be used as a Longwall 
Conveyor where conditions require 
cleaning of coal in the mine, and 
shoveling to conveyor by hand. 


43-A SHORTWALOADER (Patented—Other Patents Pending) 
A machine that Cuts, Loads and Conveys—stays in the same 
working place shift after shift. Below, the SHORTWALOADER 
is shown with cutter bar in position for undercutting. Insert 
view shows two upper bars swung into place for loading. 


OG ALT 
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NUTTALL GEARS 


For Every Purpose---For Every Service About the Mine 


If they are BP Treated they will last 
four times as long as untreated 
gears, and this means a saving of 
70 percent in gear cost during the 
life of JUST ONE SET. 


For your locomotives 


For your hoists 


For your loaders 


Catalogs and Technical Data for the asking. 


You will be cordially welcome at Space 87, 
Cincinnati Music Hall, May 24th-28th. 


For your cutting machines 


Chicago Office Philadelphia Office 
2123 Conway Building Westinghouse Building 
4 30th and Walnut Streets 
incre’ Bank Building PLT FOBURGH PENNSYLVANIA 
Miners’ Bank Building Interurban Terminal Bldg. 
Canadian Agent: 


LYMAN TUBE & SUPPLY COMPANY 
Toronto—Montreal 


‘|. 
| 
| | 
| | 
| 
| | 
a | 
= | 
2f | 
| 
| 
| | 
| 
é 
| 
| 
| 
| 
| 


May, 1926 THE MINING CONGRESS JOURNAL 49 


| Hatton, Brown & Co., Get 330 Tons 
per Day With 25 Cars 


At Hatton, Brown & Co.’s Blue — Capacity cars he rolls 250 to 331 
| Ridge Mine, Supt. Creed Jones — tons over his scales every day. In 
believes in production. January he dumped 6,149 tons down 
his tipple chutes. 
With a seam scarcely 44 in. high Upon the inetlimion of the 
at points, he loads an average of Specially Designed Enterprise car, 
i 6,000 Ibs. to the car—with but he took out of service some 75 to 
25 Enterprise Low-type, Large 100 old cars. 


The “How” of 


Tonnage Increase 
' The cut at the left shows one 
i view of this car with important 
' notations. We have also just pub- 
lished a brochure showing a blue- 
print (with specifications) of the 


special design of this low-type car 
originated to meet conditions in 
this mine. This brochure shows 
how the problem of pocket coal 
One of the 25 used at Blue Ridge Mine. A capacity gain of was met—how the low seam was 
10 to 25 cu. ft. by the elimination of the usual first upright 


i plank—the flare plates come directly off the car bottom. Note combated—it pictures actual pho- 
. the flange grooves in the flare plates. 


Built of wood, steel, or the two, this type car works with 


tographs of operating conditions 


your present cars without change in bumper or coupling. —it shows how maximum tonnage 
More capacity without increase of present over-all dimensions 


This great car is used with individual designs by more than 
200 mines. Our Engineering Staff is at your disposal for the 
same service, and without cost or obligation. 


SENT FREE ON REQUEST 
Before you shoulder the expense-burden of new equipment have 
your engineers and operating officials examine this blueprint. A 
note on your letterhead brings this, free of course. This note will 
also open the way for an examination of more than 200 other 
successful installations of Enterprise Individually Designed mine- 
Cars. 


ee. . May we not place this valuable data in your hands? 
Profitable - 


WHEEL & CAR CORPORATION 


Bristol, Va. Huntington, W. Va. 
BOOTHS 110 AND 111 
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Roebling 


Blue 
Center 
Steel 

Wire 
Rope 


For Mining 


Wire Rope should be appraised 
on the basis of Service. 


The cost of Roebling Blue 
Center Steel Wire Rope is sur- 
prisingly low when Reliability 
and Length of Service are con- 
sidered. Hence the wisdom of 
purchase on Service Qualities 
rather than price only. 


John A. Roebling’s Sons Company 
Trenton, N. J. 
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LAY safe on your track equipment! ‘Take 


no chances on the safety and efficiency of your 


hauling system! It’s just as easy—and much 
cheaper—to have dependable track equipment— 
equipment that will minimize accidents and 
delays and insure an uninterrupted movement 
of rock products from quarry to plant. 

Central track equipment is built with a full 
understanding of the service it will be called 
upon to render. Its record at many of the 
largest quarries in the country proves that it has 
the “guts” to stand the gaff. 

In designing Central track equipment our first 
thought is safety. Our last thought is safety. 
We consider safety to be paramount—always; 
and we allow a wide margin on the safety side— 
always. We take no chances in making Central 
track equipment; you take no chances in using 


Don’t Gamble! 


Specify Track Equipment You Can DEPEND ON 
to Minimize Accidents and Delays— 


it. Next to safety, we build for speed. Central 
equipment will speed up your production by 
minimizing accidents and delays and by keeping 
your rolling stock in good condition. 


Six Reasons Why it Pays to Specify 
Central Track Equipment 


Central Track Equipment is designed and built with a full 
understanding of the requirements of mine hauling problems. 
Hundreds of quarries and mines have found it a profitable 
investment because it— 


1. Speeds up Production 4. Durability 


tN 


Get Our Quotations 


by helping to keep a steady 
flow of material moving 
from face to tipple. 


. Cuts Hauling Costs 


by speeding up production 
and eliminating costly de- 
lays. 


. Increases Safety 


by minimizing accidents. It’s 
the best insurance policy 
against losses. 


on Your Needs 


by giving dependable service 
year after year—standing up 
under the heaviest service. 


. Lasting Satisfaction 


by ending your trackage and 
hauling worries. 


. Central Service 


Last, but not least, a policy 
of serving as well as selling. 
Our engineering counsel has 
saved money for many mines. 


Turnouts, Frogs, Switches, Crossings, Crossovers, 


Tie Plates, Rail Braces, Switch Stands, 


Steel Ties, Etc., Etc. 
THE CENTRAL FROC & SWITCH CO. 


CINCINNATI, OHIO. 
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Hulburt Products: 
4 Mine Car Grease 

Mining Machine 

FI and Locomotive 

| Lubricant 

| Wool Yarn Elastic 
Grease 

Cup Greases 


Cable Dressing 
Mechanical Loader 
Grease 
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ULBURT O1L-& GREASE Co. 


NC, 
General Offices Works Philadelphia P. 
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The Name ATLAS 
on explosives and blasting a 
means a saving _/ 
in blasting costs 


There is a grade of Atlas Explosives 
made expressly to meet every blasting 
requirement encountered in mining. The 
use of the right grade not only assures 
better work, but it cuts the cost of mining. 


Atlas Extra Dynamite Low Freezing is 
particularly suited for metal mine blasting. 
In strength itis equal to the corresponding 
grade of nitroglycerin dynamite, yet the 


speed of detonation is slower. N —— ‘Sd 


Atlas Coalites (Permissibles) are made 
in ten different grades—a grade particularly 
suited to the requirements of every promi- 
nent coal field. 


In addition to explosives for every blast- 
ing requirement, ATLAS manufactures 
practically every kind of Blasting Supply 
(blasting caps, electric blasting caps, 
blasting machines, etc.) required in mining 
work. 


Only the finest materials obtainable are 
permitted in the manufacture of Atlas 
Explosives and Blasting Supplies. The 
Atlas inspection system is extremely rigid. 
Consequently, the high quality of Atlas 
products is safeguarded at all times and 
your satisfaction assured. 


The Atlas Service Man is prepared to tell you what 
grade of Atlas Explosives as well as what forms of 
Atlas Blasting Supplies are best adapted to your 
work. It will mean a saving in your blasting costs. 
Write nearest branch. 


ATLAS POWDER COMPANY 
WILMINGTON, DELAWARE 


BRANCH OFFICES: BRANCH OFFICES: 


McAlester, Okla.; New Orleans, La. ; 
New York City, N. Y.; Norristown, 
Pa.; Philadelphia, Pa.; Pittsburg. 
Kans.; Pittsburgh, Pa.; Pottsville, 
Pa.; St. Louis, Mo.; Wilkes-Barre. 


Pa. — 


Allentown, Pa.; Birmingham, Ala.; 
Boston, Mass.; Charleston, W. Va.; 
Chicago, Ill.; Des Moines, lowa; 
Houghton, Mich.; Joplin, Mo.; 
Kansas City, Mo.; Knoxville, Tenn. 
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WARDEN MINE 


1825 


The tipple of the Warden Mine, 
including the entire conveyor 
and loading system, is completely 
Timken-equipped. Allen Garcia, 
engineers. 


Sate- 


Profitable - 
Production 
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From Face to Railroad 
on Timken Bearings 


A world-famed operator like the Pitts- 
burgh Coal Company—a high-efficiency 
property like their Warden Mine—and 
it is only to be expected that Timken 
Tapered Roller Bearings will be most 
widely used throughout the equipment. 


All the Warden mine cars, built by 
American Car and Foundry Company, 
run on Timken Eearings. All the convey- 
ors, the loading booms, the whole Warden 
tipple—designed by Allen & Garcia—are 
Timken-equipped. It is perhaps the most 
emphatic preference ever expressed for 
Timken Bearings in all their dominance 
of the mining field. 


Everywhere, in all types of equipment, 
Timkens save power by eliminating ex- 
cess friction. Timkens save labor and 
material by running for months or years 
on each greasing. Timkens provide the 
higher load capacity of Timken tapered 
design and Timken positive roll align- 
ment. Timkens add all the endurance 
of Timken-made steel. And Timkens 
permit economical, simple, accessible 
design, because they carry thrust! 


All the Timken economies can be yours, 
since so many leading makes of cars, 
conveyors and other equipment are 
designed around Timken Bearings. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


Every car in the Warden Mine is 
Timken-equipped. American Car 
and Foundry Company, builders. 
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The power that shoots trips up hill 


spe supply the power necessary for “gun boat” 
duty and for incline haulage generally, above 
and below ground as well as for shaft duty—G-E 
motor-drives are far outstripping steam in both 
power capacity and economy. 


The hoist equipped with G-E Motor and Control 
soon proves its advantage in simplicity of oper. 
ation, quick adjustability to varying loads, and 
all-day dependability. 


—— 


Mine officials, using modern methods, have re- 
placed the less efficient steam drives with up-to- 
date motorized equipment. This eliminates long, 
wasteful steam lines with their standby losses and 
losses during prolonged idle periods. 


G-E engineers, trained in the field, will gladly 
help you select the sizes and types of motors for 
mine hoist duty, according to your needs. 


Ask your nearest G-E sales 
office for complete informa- 
tion as to your requirements 


General Electric supplies equip- 
ment for all phases of coal mine 
electrification. Consider G-E 
apparatus whenever your re- 
quirements are electrical—for 
G-E installations pay you as 
surely as goodinvestment bonds. 
Your nearest G-E office has 
coal mine specialists always at 
your service. 


GENER ECTRIC | 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN ALL LARGE CITIES 


\ 
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Dependable Service 


NATIONAL Pyramid Brushes feed 
the power to the giant electric hoist 
motors of the Old Ben Coal Cor- 
poration at Buckner and Christopher, 
Ill. Day in and day out, from these 
two mines, are lifted 8000 to 10,000 
tons of coal. The hoists must run 
with clock-like regularity to take 
care of this steady stream of coal. 
The mine at Buckner was equipped 
with an Allis-Chalmers 1100 HP, 
600-volt DC motor as the main hoist 
unit, and with a 300 HP AC motor of 
the same make with gear drive to the 
hoisting drum as an auxiliary. To 
complete the assurance of reliable 


National 
Pyramid Brushes 


Manufactured and guaranteed by 


NATIONAL CARBON 
Cleveland, Ohio 


Canadian National Carbon Co., Limited, Toronto, Ontario 
Emergency Service Plants 


PITTSBURGH, PA. 
Arrott Power Bidg. No. 3 
Barker Place 
Phone: Atlantic 3570 


CHICAGO, ILL. 
551 West Monroe St. 
Phone: State 6092 


Carbon Sales Division 


BIRMINGHAM, ALA. 
1824 Ninth Ave. N. 
Phone: Main 4016 


Se fe 
EfficiegS* 


Profitable - 
Production 


performance, NCC Brushes, Grade 
259, were selected for the main motor 
and a National Metal Graphite Brush 
for the auxiliary. 

A duplicate of this installation 
has been put into operation at the Old 
Ben Mine No. 12 at Christopher, II. 

National Pyramid Brushes are 
used in mines, factories and central 
station power plants—not only for 
brush economy, but for freedom from 
expensive interruption of service. 
There is a correct National Pyramid 
Brush for every type of installation. 
Our Sales Engineers will be 
glad to serve you. 


COMPANY, INC. 


San Francisco, Cal. 


NEW YORK, N. Y. 
357 West 36th St. 
Phone: Lackawanna 8153 


You are invited to visit us at 


Booth No. 2 
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DRAVO MINE EQUIPMENT 


Curtis Automatic 
Suction Valves 
eliminate the need | 
for a pump man, 
permit the use 
of fewer pumps and | 
smaller pipe lines. | 
Make your gathering | 
pumps Automatic 
and more efficient. | 


Insta-Control stops 
your Centrifugal 
Pump when it should 

be stopped. 


Curtis Automatic Suction Valve 


INSTA-CONTROL 


The Austin Mine Pump 
costs less to maintain, 
pumps more water, lasts 
longer, is best for bad 
water. It has all bronze 
bearings, extra heavy 
power frame and water 
box. Pumps and parts 
always in stock. 


Three sizes. 


“BUY ONE, WE’LL 
5 ie SELL YOU THE 
“The pana the Mine Man Needs” REST” 


AUSTIN MINE PUMP 
DRAVO CHECK AND FOOT VALVES 
ROGERS “GO-BETWEEN” FEEDER CLAMPS 
DE LAVAL CENTRIFUGAL PUMPS AND WORM GEARS 


DRAVO-DOYLE COMPANY BOOTH 
Dravo Building—300 Penn Avenue 3 and 4 
PITTSBURGH CINCINNATI 
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Mines do not become producers in a single day, nor 
are successful mechanical loaders developed overnight ! 


Our first design is as far removed from the modern 
Joy Loader as the one-cylinder “horseless carriage” 
from the rugged, flexible and efficient motor car of the 
present time. Yet, the principle is the same! 


Ten years of intimate contact with the problems of 
mechanical loading has brought about the change from 
the crude and under-powered Joy to the improved 
Type 5 BU. loader of today. 

Our continued development is the result of increased 
demand for this cost-reducing unit, created by proof of 
the economic value of the mechanism; as shown by 
production figures for the year 1925, crediting Joy’s 


' with 4,482,400 tons, or 56 percent of the total mechani- 


cally loaded coal tonnage in the United States. 


In keeping with the progress of Joy Machines, our 
organization has grown from the “one man company” 
of its earliest history, through the throes of financing 
and reorganization, to the present association of 
highly specialized representatives, trained and expe- 
rienced in all phases of mechanical loader manufacture 
and application, and operating under a clearly defined 
business policy of service to customers. 


We urge your investigation of our product! 


JOY MANUFACTURING COMPANY 
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Ahlberg Ground Bearings Mean 
Lower Bearing Costs 


For economy without the sacrifice of 
efficiency — AHLBERG GROUND 
BEARINGS cannot be surpassed. In 
using AHLBERG GROUND BEAR. 
INGS for replacements in Mining 
Machinery you are salvaging the 
service-tested steel in the rings as well 
as the machine work on these rings. 


Many Mine Operators are using 
AHLBERG GROUND BEARINGS 
for all replacements successfully and 
achieving substantial savings in bear- 
ing costs. 


It will pay you to talk to our represen- 
tative at the American Mining Con- 
gress. 


Don't fail to visit Booth 27 
at the 


American Mining Congress 


Branches tn 33 cities 
AHLBERG 
BEARING 


COMPANY 
Last keentyninth St Chicago 


Sent on 


Trial 


minutes 


| to drill You can drill shot 
shot holes 6 to 8 feet 
deep in from 2 to 3 


minutes with “The 
Cincinnati” Port- 
able Electric Coal 
Drills. 

Sturdy and easy to 
handle, they will 
boost production 
immeasurably. 
Send for Bulletin 113 


| 6 to 8 fect deep! 


| holes 
| 


Space 99 
The Cincinnati Electrical Tool Co. 


Madison and Edwards Roads 


Cincinnati, Ohio 


If in doubt-- 


---g0 to 


Booth 
I2Z21 


Attendants there will 
gladly assist you 
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| 
(gr | 
| 
— 
| 


May, .1926 


THE MINING CONGRESS JOURNAL 


61 


SOMETHING NEW! 


Something new is to be seen at the 
National Exposition of Coal Mine Equip- 
ment, Cincinnati, May 24th-28th. 


M. S. A. announces the invention of a 
device for continuously recording the 
percentage of Methane Gas in Mine Air- 
ways—which may be seen during the 
American Mining Congress. Be sure to 
visit Booths 117 and 118. 


Hine Satety Appliances Co: 
Braddock Ave & Thomas Blvd. Pittshurgh, Pa. 


PITTSBURGH 
KNIFE and FORGE CO. 


CORAOPOLIS, PENNSYLVANIA. 


Mine Car Hitchings 


Drop forged links are a great insurance against 
breakage. 


Our complete line of Mine Car Hitchings include 
four styles of Drop forged swivels. 


See Booth No. 109 
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« List of » 
EXHIBITORS 


NATIONAL EXPOSITION COAL MINE EQUIPMENT 


Ahlberg Bearing Company 

Allen & Garcia Company 
Allis-Chalmers Mfg. Company 
American Car and Foundry Company 
American Rheolaveur Company 
American Rolling Mill Company 
Atlas Lumnite Cement Company 
Atlas Powder Company 

Automatic Reclosing C. B. Company 
Bennett & Meyer, Inc. 

Bethlehem Steel Company 

Broderick & Bascom Rope Company 
Carnegie Steel Company 

Centerville Foundry & Machine Co. 
Central Frog and Switch Company 
Chicago Automatic Conveyor Co. 
Chicago Pneumatic Tool Company 
Cincinnati Electrical Tool Company 
Cincinnati Mine Machinery Company 
Coal Mine Management 

Coloder Company 

Concordia Electric Company 
Conveyor Sales Company 
Cutler-Hammer Company 
Dravo-Doyle Company 

Deister Concentrator Company 
Deming Company 

Eagle Iron Works 

Edison Storage Battery Company 
E. I. duPont de Nemours & Company 
Electric Ry. Equipment Company 
Electric Ry. Improvement Company 
Electric Storage Battery Company 
Enterprise Wheel and Car Corp. 
Fairbanks, Morse & Co. 

J. R. Fleming & Son., Inc. 

Frederick Iron & Steel Company 
General Electric Company 
Goodman Mfg. Company 

Hendrick Mfg. Company 

Hercules Powder Company 

Hulburt Oil and Grease Company 
Hyatt Roller Bearing Company 
Ironton Engine Company 

Jeffrey Mfg. Company 

G. M. Johnson Company 

Joy Mfg. Company 


Kanawha Mfg. Company 

Keystone Lubricating Company 

E. A. Kinsey Company 

Koehler Mfg. Company 

A. Leschen & Sons Rope Company 
Lincoln Steel and Forge Company 
Link-Belt Company 

Mancha Storage Battery Locomotive Ce. 
H. C. McCullough Engr. Co. 

Lorain Steel Company 

McGraw-Hill Company 

Mine Safety Appliance Company 
Mining Congress Journal 

Mining Safety Device Company 
Modern Mining 

Myers-Whaley Company, Inc. 
National Carbon Company 

R. D. Nuttall Company 

Ohio Brass Company 

Osborne Register Company 

Penn Machine Company 

Pittsburgh Knife and Forge Company 
Post-Glover Electric Company 
Ridgeway Dynamo Company 

Roberts & Schaefer Company 
Robinson Ventilating Company 

John A. Roebling’s Sons Co. 

Rome Wire Company 

Jos. T. Ryerson & Son, Inc. 
Sanford-Day Iron Works Company 
Simons Paint Spray Brush Company 
Simplex Wire and Cable Company 

S. K. F. Industries 

Streeter-Amet Weighing & Recording Co. 
Sullivan Machinery Company 
Templeton Kenley & Company, Ltd. 
Timken Roller Bearing Company 
Tool Steel Gear and Pinion Company 
W. S. Tyler Company 

Una Welding and Bonding Company 
Watt Car and Wheel Company 
Waverly Oil Works 

Weinman Pump Mfg. Co. 

Wier Kilby Corporation 

Westinghouse Electric and Mfg. Company 
West Virginia Rail Company 
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THE BITUMINOUS COAL INDUSTRY 


T is hard to understand why an industry which 

supplies the most necessary product in our indus- 

trial life should be continuously on the verge of 
bankruptcy. 

The bituminous coal industry is mechanically in ad- 
vance of the times and still seeking further economies 
and efficiencies. The individual operator seems to be- 
lieve that his only hope is to so improve his operating 
methods as to be able to undersell his competitors and 
thus find a market for his full capacity production. 
Most of his competitors are doing the same thing. His 
comparative relation to the markets remains the same 
as if none of these improvements had been made. 

This process in some industries might lead to stability, 
but in coal it but adds to the difficulties. The difference 
lies in the fact that all the coal for this and all future 
generations is now in existence and awaiting production. 
If it could all be mined and consumed this year, future 
years would be without coal. In spite of these condi- 
tions the average operator apparently hopes to win in 
a field of foreed competition and pursues with fervor 
the vain hope that by some process his competitors will 
be unable to maintain corresponding improvement in 
mining methods. 

Thus we have an industry already grossly overdevel- 
oped still adding to its investment, still increasing the 
ferocity of its competition, still hoping that bankruptey 
will come to enough competitors to make the situation 
tolerable, entirely blind to the fact that the bankruptcy 
of a mining company only leaves the mine which it oper- 
ated a more dangerous competitor when reopened with 
capital investment decreased by the amount of the first 
operator’s loss. 

There are, it is true, a considerable number of those 
who believe that the present tendency toward consoli- 
dation will accomplish a solution. Undoubtedly this will 
accomplish some good by eliminating some high cost op- 
erations, but it will not stabilize the coal industry. Even 
were it possible to consolidate all of the present pro- 
duction in a few enormous operations the present dor- 
mant coal reserves would quickly build up a new com- 
petition. Even were it possible to organize into two 
great operations the union and non-union fields the war 
would go merrily on, with each field able to meet the 
whole market requirement handicapped only by trans- 
portation costs. 

What the industry needs is a sensible organization 
which will control production to meet the requirements 
of consumers and be in position to accomplish (1) a 
better conservation of fuel resources, (2) a better con- 
servation of man power, (3) the continuous operation 
of the low-cost mines. 

Under such unification of the industry the public 


would have a continuous supply of its fuel requirement 
at the lowest price consistent with a proper wage to the 
miner on a basis of continuous employment and a fair 
profit to the producer. 

[t is undoubtedly true that the cheapest coal can be 
produced by the continuous operation of the low-cost 
mines. 

It is apparently true that the price of coal should be 
based on the cost of operating the highest cost mine, the 
operation of which is necessary to meet the publie 
requirement. 

‘To illustrate, of 100 mines in a certain district able 
to produce 100,000 tons of coal, 50 mines can produce 
at a cost of $2 per ton; 25 mines, at $2.50 per ton; 25, at 
$3 per ton. If the demand in that district is for 75,000 
tons, it will be necessary to operate both the $2 and the 
$2.50 cost mines, in which ease the fair selling price 
should be based on the costs of the $2.50 per ton mines. 
Should the demand be for 100,000 tons, then the $3 per 
ton cost mines must operate to meet the public require- 
ment, and in turn the price must be high enough to 
enable the $3 per ton cost mine to operate. If these 
high cost mines do not operate, a demand for 100,000 
tons of coal with but 75,000 tons available will create 
a runaway market with no limit on price. 

Any condition which makes possible the operation of 
the high cost mines at any time means loss to somebody, 
a general waste in the industry, and in the end higher 
cost to the consumer. 

The public interest requires that the coal industry 
shall be stabilized—the operators whose mines were 
opened to meet a proper and probable market will be 
served by stabilization. 

The miners more than all will be served by stabiliza- 
tion, beeause of continuous employment. 

With every properly interested part of the public to 
be benefited, why can it not be accomplished ? 

Why can not the industry be so unified as to permit 
the continuous operation of the low-cost mines? 

The first valid answer is that this would mean the 
destruction of the high-cost mines, which now, during 
certain unfortunate periods, are able to operate and that 
these mines in times past have met the public require- 
ment for fuel when other mines have been closed by 
labor strikes or other unusual conditions and are there- 
fore entitled to protection. 

It may be questioned whether the coal mine which can 
not be operated profitably, except under unfortunate con- 
ditions, is entitled to consideration. Such coal mine is in 
the same situation as the unprofitable gold mine, except 
that it ean not urge, as in the ease of gold, that its price 
is fixed by governmental edict. 

Hundreds of gold mines in the West are now idle be- 
cause war-price levels have put them out of business. 
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If it cost $25 an ounce to mine gold, no gold mine 
can operate, because it can sell this ounce of gold for 
only $20.67 in any market. 

The high-cost coal mine must wait until the exhaustion 
of the lower cost mines, at which time its investment may 
properly come into its own. Until then its operation 
means but continual loss and embarrassment to its owner. 

We submit that a proper solution of the problems of 
the bituminous coal industry, next to a stable govern- 
ment, is the most important question before the Ameri- 
ean people. 

We submit that its solution will bring order out of 
chaos—will save an industry from bankruptcy, will pro- 
vide steady employment at remunerative wages to a half 
million workers, many of whom are now on half rations, 
will make it possible for other industries needing man 
power to take up the surplus labor in bituminous coal 
to the great advantage of both and to the Nation. 

We submit that the unselfish consideration of these 
problems by the leaders in the bituminous coal industry 
ean find a solution. 

We submit that these leaders owe it to themselves, to 
the industry, and to the Nation to get together in an 
honest effort to harmonize the industry, and to make it 
more effectively serve its function as the most important 
industry of the country. 


CONSCRIPTION OF INDUSTRY 


ONTROL over the industrial resources of the 
C Nation in case of war, or when the President shall 

judge war to be imminent is proposed by a bill 
now pending before the Senate Committee on Military 
Affairs. This bill was introduced by Senator Capper, 
of Kansas, and is understood to be sponsored by the 
American Legion. It provides for conscription of man 
power, with no industrial exemptions between the ages 
of 21 and 30. It gives the President control over the 
resources of the Nation, including capital and labor, and 
gives him power to control prices. Under its provisions 
the President, without waiting for Congress to act, could, 
through executive orders, proclaim that war was immi- 
nent, could declare an emergency to exist, could seize 
all industries and services, and could fix all prices and 
rates of interest to remain at their then level for a given 
period of time. 


The bill as proposed leaves the door wide open for 
possible consequences of an extremely dangerous nature. 

Under our Constitution and existing laws, there is no 
loophole through which a demagogue would be per- 
mitted to impose revolutionary and autocratic control 
over our people, their liberties, or their property. But 
the Capper bill, unless greatly modified, would leave such 
a loophole. 

There is nothing in the Capper bill which would pre- 
vent the President from creating an emergency that 
would enable him to seize control of all the Nation’s 
resources. Many cases might be conceived of where the 
exercise of the powers to be granted would amount to 
confiscation and would lead to corditions infinitely more 
dangerous to the welfare of the Republic than war. And 
these conditions could easily be brought about between 
sessions of Congress. 

However worthy the plan may be, neither the Legion 
nor Congress should lose sight of the possible adverse 
results that might accrue from an unwarranted or hasty 
exercise of the powers granted the Executive. Congress 
will do well to consider such possibilities, even though 
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they may now seem unlikely and remote; and, before 
enacting such a law for conscription of the Nation’s 
resources, should provide absolute safeguards against 
any steps in advance of war that might be irrevocable in 
the event Congress should deem such steps ill-advised 
or unnecessary. 


WHAT THE TARIFF HAS DONE 


HE most bitterly contested item in the metals 
schedule of the Fordney-McCumber Bill was that 
pertaining to a tariff on manganese. It is inter- 
esting to note, after two years, just what that tariff has 
accomplished. 

An editorial in a recent issue of Daily Metal Trade, 
published by the Penton organization, points out the 
amazing fact that ferro manganese is now being pro- 
duced more cheaply, under a protected market, than it 
was produced in a free market. But let us quote them: 

‘The present low prices of ferromanganese are vindi- 
eating fully the contention of every American protec- 
tionists from Henry Clay down through William Me- 
Kinley to the present-day school. That contention al- 
ways has been that, under protection of a fair tariff, 
domestic competition would be engendered which would 
keep down the price. This actually is what has hap- 
pened in ferromanganese. 


‘‘Under the protection of the present tariff law the 
ferromanganese industry has grown to very respectable 
proportions in the United States. Three important inde- 
pendent makers: in the East are engaged in its manu- 
facture, and considerable is imported from British, Nor- 
wegian, and other sources. Had the naive suggestion of 
the American steelmakers in 1921, then endeavoring to 
cut production costs under stress of rather adverse busi- 
ness conditions, been accepted in toto by the Washing- 
ton lawmakers, the independent steelmakers themselves 
today might again find themselves dependent upon for- 
eign makers of this important constituent of American 
steel for their vital supplies. The Steel Corporation for 
years has made its own alloy supplies largely. In other 
words, but for the present tariff on ferromanganese, 
America’s independent steel trade again would be at the 
mercy of foreign producers. And we might well have 
had a situation in ferromanganese akin closely to the 
situation confronting the American rubber industry out 
of which the far-sighted British are making considerable 
capital. 


‘‘The price is lower today under the present tariff 
than it would have been had the infant American indus- 
try been wiped out and the steelmakers left to the tender 
mercies of foreign makers. Now a new American indus- 
try is able to stand upon its feet and its future for the 
first time seems more clearly assured.’’ 


This is but one benefit of the tariff on manganese. It 
has promoted the development of our own resources. 
Manganese production increased 85 percent in 1925. In 
addition the steel industry has changed its furnace prac- 
tice so as to utilize manganiferous iron ores. In 1925 
there was 100 percent increase in the production of 
manganiferous ores. 


These things are in line with the arguments advanced 
by the proponents of the tariff on manganese ores. The 
result is greater in a short period of two years than 
even the most ardent advocate of the tariff hoped for. 
And instead of having a totally underdeveloped indus- 
try, we have an industry that will be a real asset to the 
country. 
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SAFE, EFFICIENT, PROFITABLE PRODUCTION 
N ambitious slogan is that of ‘‘Safe, Efficient, 

A Posttati Production,’’ the password for the an- 
nual meeting of practical coal operating men, to 

again be held at Cincinnati during the week of May 24. 

To produce coal profitably is, of course, the main 
reason for the operation of any mine. The industry 
always hopes to produce so efficiently that the ‘‘ profit- 
able’’ will be automatic; and deep in their hearts every 
operator wants that word ‘‘safe’’ put ahead of every 
other possible consideration. But to produce safely, 
efficiently, and profitably is the ultimate goal. 

The word ‘‘profit’’ in bituminous coal mining is such 
a shy beggar as to be practically a stranger. Ways and 
means to permanently annex it as a business asset is 
a continuous endeavor of the operators. How they may 
arrive at it, with safety, and through efficiency, is the 
major purpose of the Cincinnati meeting. 

A substantial percentage of the coal industry is un- 
productive from one cause or another, and those coal 
men charged with responsibility of production are taking 
stock. Thirty-eight of them, representing the important 
coal-producing districts, recently got together to select, 
from among the group, a series of problems that seem 
to be susceptible of solution through cooperative discus- 
sion. The result of their effort is a program for the 
Cincinnati meeting that no man who has an interest in 
the industry will want to miss. 

Interest in these meetings has grown amazingly. As 
they have demonstrated in results what may be obtained 
through free and frank discussion, more and more men 
have attended; more and more men have taken part in 
the discussions. Policy matters have from the beginning 


been barred from the discussions. The entire time of the 


convention is given over to production problems. These 
conventions are intensely practical affairs. No visionary 
schemes are promulgated. Those present get down to 
brass-tack talk, and the result has been that companies 
who at first sent one man are this year sending a dozen. 

Coupled with the convention is the National Exposi- 
tion of Mine Equipment. These exhibits are a liberal 
education in themselves to anyone interested in mechani- 
zation of the mines. This year’s exhibit is unusually 
attractive. There will be a larger number of operating 
exhibits; loaders, conveyors, locomotives, and other ex- 
tremely interesting equipment will be shown in opera- 
tion. In fact, there will be more than a million dollars 
worth of equipment on the floor—the latest labor-saving, 
cost-reducing mine equipment on the market. 

If there still remains a coal company not familiar with 
the tremendous practicality of these conventions and 
expositions, now is their chance to learn first hand what 
it is all about. If there is a coal operator, whose duty it 
is to produce coal economically and profitably, who has 


“not attended these meetings, he should at once join with 


those who have attended, and send in his application for 
reduced railroad fare, pack his grip, and get into the 
vanguard of those now making definite arrangements 
for ‘‘Cineinnati, 1926.”’ 

Come to Cincinnati; bring another operator with you. 
Make this the greatest meeting, with the greatest practi- 
eal good, ever held for the industry. The coal industry 
has been, and is, going through the fire of public con- 
demnation because that public believes that coal men 
ean not ‘‘get together,’’ and because it believes the indus- 
try can not solve its own problems. 
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Show this publie that it is wrong; prove conclusively 
that the industry acts as one man in its efforts to give 
to that public coal produced safely and efficiently, with 
as little profit to the operator and with as low a price to 
the consumer as is possible to produce coal. 


CINCINNATI ...... MAY 24-29 ...... 1926. 


A CONSTRUCTIVE TAX PROGRAM 


HE Joint Commission on Taxation, created by the 

Revenue Act of 1926 and composed of five mem- 

bers of the Senate Committee on Finance and five 
members of the House Committee on Ways and Means, 
will soon begin to function. The task assigned to it is 
great, but is not impossible, if the Commission will un- 
dertake to rewrite completely the income tax law, will 
confine its substance to general principles and well- 
defined objectives, and will eliminate from the main body 
of the statute the numerous special and technical pro- 
visions and cross-references which can be segregated and 
included under a separate division or title where 
they will not operate to confuse and annoy the great 
majority of taxpayers, who have no interest in them 
and to whose returns they have no application. 

Once again we repeat that from an administrative 
standpoint the revenue law has become more technical 
and complicated with each new act that has been passed. 
Difficulties of administration are increased year by year 
as each new Congress adds new and revised administra- 
tive provisions to those reenacted from previous laws. 
The Revenue Act of 1926 is no exception. Geo. E. 
Holmes, vice chairman of the General Tax Committee 
of the American Mining Congress, well-known com- 
mentator and authority on income taxation, in the April 
issue of the Bulletin of the National Tax Association, 
makes the following observation: 

‘“The Revenue Act of 1926 is just a little worse than 
its predecessors in verbosity and untidiness—a little 
more meticulous, obscure, and haphazard in substance. 
It is permeated with special provisions, ifs, ands, buts, 
provisos, parenthetical expressions, and cross-references. 
[t defies understanding. Its spirit is smothered in words, 
and it wilts the spirit of anyone who tries to read and 
understand.”’ 

This is not a criticism of the committees of Congress, 
whose members labored so arduously in the brief time 
available to frame a measure that would reduce the tax 
burden. The blame for the complicated and confusing 
system that now stands on the statute books should rest 
upon the Treasury Department, if anywhere, because 
the department has been largely responsible for the con- 
tinuous departures from simplicity and for the involved 
interpretative provisions that have been written into the 
law from time to time for the purpose of giving legis- 
lative sanction to administrative regulations, rulings, 
and decisions of doubtful legality. This has led to the 
situation deseribed by Mr. Holmes, as follows: 

‘‘In the past 13 years we have had seven different 
laws. Taxes are still being settled under most, if not 
all, of these acts. Most of them are somewhat similar, 
but all vary too much from each other to dovetail into a 
single system. The Government is in fact administering 
seven different laws. Judicial decisions under one act 
generally have no value as precedents under succeeding 
acts. They serve rather to confuse than to aid.’’ 
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The so-called Couzens Committee had an excellent op- 
portunity to accomplish something constructive by ree- 
ommending changes in the law that would be in the 
interest of simplification of the present system. But 
that committee, after nearly two years of ardent. investi- 
gation, entirely overlooked this opportunity and con- 
eluded its work without proposing a constructive solu- 
tion for a single problem of administration. Its report 
attempted to reflect dishonesty upon a great body of tax- 
payers, and to show biased and incompetent administra- 
tion on the part of the Commissioner of Internal Reve- 
nue and his subordinates in the income tax unit, with 
the result that it was wholly disregarded by the Senate 
and House in framing the Revenue Act of 1926. 

The new Joint Commission on Taxation will tackle the 
many problems before it from a different angle. Basic 
principles will be clearly defined. Causes for the present 
complexities of administration will be carefully analyzed. 
The membership of the Commission is practical assur- 
anee that it will not be influenced by attacks upon offi- 
cials of the department or upon exceptional eases of 
individual taxpayers, and will not be diverted from the 
task specifically outlined in the law creating it. It there- 
fore should have the full cooperation of both the depart- 
ment and the taxpayers, and should be able to evolve 
a simplified income tax law that will remove most of the 
difficulties that now stand in the way of prompt deter- 
mination and settlement of tax liability. 


OUR DIMINISHING TIMBER RESOURCES 


HE Nation is at last awake to the necessity for 

intelligent action, if we are not to be a country 

devoid of timber resources. The strenuous efforts 
of a number of organizations and individuals to arouse 
the publie to its almost criminal disregard for our rap- 
idly diminishing timber reserves are at last bearing fruit. 
Interest in the subject is increasing rapidly, and an intel- 
ligent interest is displacing apathy. 

President Coolidge some 18 months ago called at 
Washington a conference to consider ways and means 
for bringing about a proper conservation, an intelligent 
utilization, and a clearer understanding of the protective 
measures needed in considering what remains of our 
timber supply. That conference was almost futile, in 
spite of the national aspect lent to it by the President. 
It voted to ereate a ‘‘Central Committee’’ to study the 
subject, but the committee was never organized. The 
mining industry was represented at the conference by 
the American Mining Congress, whose representative was 
appointed as a member of the Central Committee. No 
action could be obtained, and no really constructive 
effort was made to get the committee to function, largely 
because of inability to finance it, the Government having 
no funds available for the purpose. Finally, after a year 
and a half, Secretary of Commerce Hoover lent his name 
and the prestige of the Department of Commerce to a 
committee to be known as ‘‘The National Wood Utiliza- 
tion Committee.’’ Although this committee has the com- 
plete indorsement of the Department of Commerce, and 
Secretary Hoover as .its national chairman, its work is 
financed entirely outside Government funds. The per- 
sonnel of the committee is now being organized, and 
plans are under way for the launching of a very big 
campaign. 

In addition to this committee purporting to repre- 
sent nationally the timber producing and consuming 
industries, various states are taking up the subject. In 
Pennsylvania there has already been started a very com- 
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prehensive effort to reduce extravagance in the use of 
timber. In fact, all over the country there is a growing 
interest in the subject. Scientists are devoting. their 
energies in solving the problem. 

An announcement from Cornell University brings out 
the interesting fact that that university believes it has 
developed a process that will remove ink from old news- 
papers, thereby making a hitherto entirely waste prod- 
uet of considerable value in timber conservation. They 
claim their discovery to be comparatively simple, in that 
the process reduces newspaper to pulp, and by chemical 
treatment removes the ink from the mass. Just how im- 
portant such a discovery is may be realized by consider- 
ing the quantity of timber that is consumed in the pub- 
lishing of the Sunday edition of the Chicago Tribune. 
This one newspaper consumes 71 acres of timber in its 
Sunday editions and 145 acres each week in its other 
editions. 

The mining industry, at an enormous expenditure, 
uses a tremendous amount of timber annually. It is 
estimated that they will consume during the current year 
something like 2,500,000,000 board feet of timber. Any- 
thing that will reduce their timber costs and that will 
at the same time permit of intelligent conservation is of 
special interest to mine operators. 

About six years ago the American Mining Congress, 
in response to the demands of the metal operators, whose 
timber problem was beginning to become burdensome, 
organized a special committee to study the question. 
Aside from a few companies, that were looking far ahead, 
little interest could be aroused. In the coal industry 
practically no interest could be obtained, because there 
was in the coal fields an overabundant supply of-timber. 
But the committee kept at work, until last year it re- 
ported the interesting fact that several large companies 
had built their own timber-treating plants and were going 
seriously into the matter of treating their timbers. The 
coal industry is now taking a decided interest in treat- 
ing its mine timbers, in vonservation of their present 
supply of timber, and in the reforestation problem. And 
real progress is being made. 

All of these things—the National Wood Utilization 
Committee, the work of scientists and of our national 
universities, the growing interest of the mining indus- 
try in solving its timber problem—are healthy indiea- 
tions that an earnest interest is being taken in those 
things that promise to reduce the rate at which the 
forests are disappearing. The subject is worthy of care- 
ful consideration on broad economic grounds, and as 
an important phase of mining that industry stands ready 
to do its share in bringing about a solution. 


THE REVIVAL IN WESTERN MINING 


GREAT revival of interest in the western metal- 

mining industries is taking place. -'This is evi- 

denced by the resumption of mining operations in 
Colorado and other districts, where for several years 
somewhat discouraging conditions have prevailed, and 
also by the fact that well-known and well-informed 
financial writers, both East and West, are devoting 
columns to the favorable outlook and the swing toward 
mining investments. 

The general revival of the mining industry in Colorado 
has been due in great measure to the patience, faith, and 
courage of the mining men of that state, who refused to 
give up hope when outside interest had waned and out- 
side capital ceased to flow into the state. There has 
been a marked increase in the number of men employed 
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in Colorado metal mines, and many new properties have 
been reopened. 

According to estimates released recently by the Bureau 
of Mines, Department of Commerce, the production of 
metals in practically all of the western states during 
1925 reflects a healthy condition and an increase in 
mining activities, which will continue through 1926. At 
the present time new discoveries, developments, and im- 
provements are contributing to the revival of mining 
activities of practically every western mining state. 

Ten of the leading lead producers of the country, in 
cluding companies operating in Idaho and Utah, during 
1925 earned the highest net profits in their history, from 
which stockholders received large dividends. These 
companies have large ore reserves and will continue to 
earn a high rate of profit even though the prices of 
metals may decline somewhat from prices prevalent 
during 1925. 

Every banker who has advised investments in Euro- 
pean bonds and every Better Business Bureau which has 
advised the public against mining investments should 
look into the metal-mining situation. The field of 
American metal-mining investments is rapidly ripening 
American mining investments have paid gged returns 
in the past, and will continue to do so in the future. 
Opportunities for participating in the development of 
new mining enterprises with the prospect of large profit 
are many. And it is‘the duty of the American investor 
to place his dollars where they will work for the economic 
enrichment of this country. The mining industry is 
not booming, but it is moving forward to a stability 
that will insure continued growth, and profit to those 
who move forward with it. 


INVESTMENT CAPITAL AND MINING 


NE of the greatest hindrances to the development 
QO: new and profitable mining enterprises in the 
West has been the inability of these prospective 
enterprises to secure needed capital. Several factors 
have contributed to this situation, not the least important 
of which was the publication by the Federal Treasury 
Department and circulation through the Federal reserve 
banks of a ‘‘ warning to investors’’ in which mining was 
listed as an uncertain and highly speculative under- 
taking that should be avoided. This Treasury pamphlet 
was given to bank depositors, investors, and the press 
about three years ago, and its injurious effect is still 
apparent because the unfortunate impression created 
against mining investments has not been fully overcome. 
Another factor has been the known attitude of the 
authorities of many states and local governments toward 
the mining industry which has led, in many states, to 
excessive and discriminatory tax legislation. The Ameri- 
ean Mining Congress has combatted the tendency to 
single out the mining industry for added tax burdens 
which ean not, for political reasons, be imposed equally 
and fairly upon other industries and classes of taxpayers. 
- Recently the American Mining Congress published the 
facts about the tax burdens of the mining industry and 
showed, by Government statistics that can not be re- 
futed, how enormously mine taxes exceed those of other 
industries in proportion to profits, which is the best 
measure of ability to pay. But the American Mining 
Congress, in analyzing conditions in the mining industry, 
did not find any condition existing which should deter 
any investor from buying mining stocks in going con- 
cerns or from investing in any promising and legitimate 
mining enterprise that is still in the promotion and de- 
velopment stages. On the contrary, the facts revealed 
showed that the mining industry could be stimulated by 
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fair tax legislation to such an extent that conservative 
mining investments, which have never been less attrac- 
tive than investments in other basic industries, would 
share the benefits that are accruing from the general 
business and industrial prosperity that prevails through- 
out the country. 

Still another factor that has been a handicap to mine 
development is the agitation for a Federal blue sky law, 
which would place in the hands of a bureaucratic power 
the authority to stifle legitimate promotion of a new 
enterprise, and to so entwine it with red tape that it 
would have to be abandoned. This agitation is dying. 
Federal and state authorities are beginning to realize 
that every new project in mining or other field of invest- 
ment means an increase in the tax base from which 
needed revenue for the maintenance of governments is 
derived. The attitude prevailing now is to encourage 
and not to stifle new industrial projects. 

Congress was not slow to act upon the data furnished 
in connection with measures of relief asked for through 
the repeal of the capital stock tax and the amendment of 
the diseovery clause, which will benefit, particularly, the 
nonferrous metal-mining industries producing gold, 
silver, lead, and zine. The fact that the mining industry 
has been able to develop new enterprises, to expand old 
enterprises, to evolve and utilize new methods and proc- 
esses by which greater recoveries could be had and larger 
ore reserves created, to carry on and meet the increasing 
demands of civilization for raw minerals, in spite of the 
handieaps that have been aired and emphasized, speaks 
well for the security and soundness of mining invest- 
ments. 

With the change in attitude that is being shown by 
Federal authorities and by political leaders, both na- 
tionally and locally, there has come a pronounced 
change in the attitude of investors generally, and the 
mining industry will be able in the future to look to 
and depend upon sources outside of its own limits for 
needed capital. New capital, new brains, and new enter- 
prises are always necessary to the growth and prosperity 
of this industry upon which the whole nation is 
dependent. 


BUSINESS INSURANCE 


F the German-French potash combination should 
[ concinae to raise the prices as high as they were in 

1920, they could in four years obtain from us more 
than one hundred million dollars. The prices could be 
raised so that two hundred million dollars could be 
taken from us before we could develop potash supplies 
sufficient for our needs. 

The Sheppard bill asks for five hundred and fifty 
thousand dollars per year for five years, or a total of 
two million seven hundred and fifty thousand dollars, 
which is less than 114 percent of two hundred million 
dollars. This amount, if spent on such work, could be 
considered an expenditure for business insurance, an 
insurance which, if suecessful in its search, would give 
us cheap potash for all time, so far as human foresight 
can see. 

What, business man would consider 114 percent of five 
years business a high price to pay for a perpetual busi- 
ness insurance against loss in his business, even with a 
fifty-fifty chance that the insurance might fail? 

The chances seem better than fifty-fifty that potash 
deposits adequate to the country’s needs ean be devel- 
oped in the great salt bed crossing Texas, New Mexico, 
Oklahoma, and Kansas, or in the comparatively un- 
known salt beds of southeastern Utah, or both. 


CONGRESS AND THE COAL INDUSTRY 


Congressional Hearings Open On Coal Legislation—Members Of Congress Suggest Varying Pro- 
posals—Constitutional Conflicts Appear—Fact-Finding Views Differ—Emergency Control Ques- 
tioned—Consolidation Of Mines Urged 


EFINITE consideration is being 
De= by Congress to proposed 
legislation on the coal question. 
The main object appears to be to de- 
velop legislation which will be conducive 
to continued operation of mines in or- 
der that the public may be assured of a 
satisfactory coal supply. The question of 
coal quality has also been raised and sug- 
gestions advanced that regulations be 
proposed to assure anthracite of proper 
heating elements, and free from impuri- 
ties which it is charged have appeared 
in the coal during recent strikes. The 
matter of coal prices, particularly for 
anthracite, does not appear to excite 
congressional alarm, as it is realized 
that the public is willing to pay a rea- 
sonable price to cover operating and dis- 
tributing costs if it is assured of a suf- 
ficient supply of all kinds of a quality 
that will give satisfactory heat. 
Divergence of views has been reflected 
in testimony received by the House Com- 
mittee on. Interstate Commerce, which 
has taken up the question of possibie 
iegislation, as to the wisdom of creating 
a fact-finding agency to regulate the 
coal industry through the collection of 
data as to costs and profits, and also 
as to the feasibility of giving the Pres- 
ident authority in an emergency to take 
over and operate mines. With regard 
to the first proposition, some Congress- 
men feel that the Government already 
has sufficient information as to the oper- 
ation of the coal industry, obtained 
through prior investigations by congres- 
sional committees, Government depart- 
ments and coal commissions on which to 
base legislation. The other view is held 
that coal legislation and regulation must 
be based on continuing investigation of 
the industry by a Government agency. 
On the question of emergency control of 
mines, the fear has been expressed that 
if Congress by law authorizes the Pres- 
ident to operate mines in a strike, this 
legislation would be an open invitation 
to either side in a controversy to wel- 
come Government operation. The op- 
posite view is that the public interest 
requires drastic action and that the in- 
dustry might as well know in advance 
of the intention of the Government to 
secure coal for its citizens. 


LEGISLATIVE NEED DOoUBTED 


Question has also been raised as to 
the practicability of legislation at this 
time. Even some advocates of legisla- 
tion have suggested that between now 
and the next session detailed investiga- 
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tion be made by the House and Senate 
committees in cooperation with Govern- 
ment agencies, looking to the drafting 
of definite proposals for passage at the 
December session. Some members of the 
committee have indicated that legisla- 
tion will be reported out to the House 
before the present session closes. 
Whether it will be acted on is a ques- 
tion as Congress is planning to adjourn 
in June. The committee has approached 


Congressman Meyer Jacobstein, 
of New York 


the coal situation with an open mind 
and has practically given notice that it 
has discarded the 50 or more proposals 
for legislation which are before it on 
introduction of various numbers, and 
will write its own bill in the light of 
evidence presented during the hearings. 

Some members of the committee have 
indicated that there is no necessity for 
coal legislation as economic law will op- 
erate to bring about stabilized condi- 
tions. They do not see the necessity for 
general regulation of the industry when 
sO many mines, particularly in Pennsyl- 
vania, Illinois, Indiana and Ohio are 
closed. The thought also is expressed 
that if the public insists on the right to 
regulate the coal industry, it should 
bear some responsibility in preserv- 
ing its integrity and assuring mine 
owners a fair profit and workers a rea- 
sonable wage. It was pointed out that 
coal is not the only commodity whose 


price is regarded as excessive by the 
public. 

There was a general feeling among 
both the Congressmen appearing before 
the committee and those sitting on the 
committee, against price-fixing by the 
Government. 

“The need for relief is recognized, but 
the problem is to put it into concrete 
legal form,” said Representative Garber, 
Republican, Oklahoma, a member of the 
committee. Representative Shallen- 
berger, Democrat, Nebraska, also a 
member of the committee, indicated his 
approval of emergency control of mines, 
saying there had been no trouble when 
the Government took over the railroads 
during the war, and it was safe to as- 
sume there would be none if the mines 
were taken over. The hearings were 
opened by the committee on March 30 
and continued for parts of two weeks, 
being recessed until late in April to 
hear miners’ representatives and others 
who might desire to present views. The 
first hearings were completely taken up 
by members of the House who had in- 
troduced proposed coal legislation. Most 
of these were New York Congressmen, 
the others being from Massachusetts. 
The members heard were Representa- 
tives Treadway (Rep., Mass.); Jacob- 
stein (Dem., N. Y.); Mead (Dem., N. 
Y.); Luce (Rep., Mass.); Wainwright 
(Rep., N. Y.); Black (Dem., N. Y.); 
Boylan (Dem., N. Y.); and Fish (Rep., 

MINE CONSOLIDATIONS 


Consolidation of mines and publicity 
of all facts in the industry to create 
public opinion to prevent exhorbitant 
prices and to compel the payment of 
fair wages to miners was recommended 
by Mr. Jacobstein, who occupied three 
sessions of the committee and presented 
what was regarded as the most complete 
picture of conditions in the coal industry 
that had been heard by the committee. 
To permit these consolidations, however, 
the congressman said the coal industry 
should be exempted from the anti-trust 
law, with a requirement that the indus- 
try furnish adequate supplies of fuel at 
reasonable prices. He also suggested 
the organization of selling agencies in 
the industry in order to bring about re- 
duced prices to consumers under super- 
vision of either the Federal Trade Com- 
mission or the Interstate Commerce 
Commission. Re-examination of freight 
rates on coal, looking to their reduction, 
and to avoid differentials and conflicts 
between coal (Continued on page 384) 


ANNUAL MEETING PRACTICAL COAL OPERATING MEN 


For Third Consecutive Year Coal Men Meet At Cincinnati To Discuss Practical Operating Prob- 
lems—Outstanding Program Arranged By Committee Of 38 Representatives Of Industry— 
Unusually Interesting Exhibit Of Mine Equipment 


OR the past three years, during 


K the last week in May, practical 
coal operating men have gathered 
at Cincinnati for the special purpose of 
discussing the problems inherent in the 
production of coal. These conventions were 
started three years ago, under the aus- 
pices of the American Mining Congress, 
as an experiment. That organization 
had held each year an annual conven- 
tion for the purpose of discussing the 
economic problems of the mining indus- 
try. A growing tendency on the part 
»f the industry to urge, in conjunction 
with the economic problems, a discussion 
of some phase of practical operating 
problems led to the demand for a con- 
vention devoted exclusively to operating 
subjects. The demand grew until in 1924 
the organization staged-the first of these 
conventions. Economic problems were 
barred and the industry was invited to 
send its men charged with the actual 
production of coal. They came the first 
year, and they came back in 1925. This 
year those companies that have been 
sending two or three men are sending a 
dozen. These conventions have proved 
very helpful to the industry and are now 
an outstanding event of the year. 

At the present time a large percent- 
age ot the bituminous coal fields are idle. 
Those mines that are producing are fac- 
ing serious problems in production costs. 
The anthracite industry, just beginning 
to recover from a six months’ strike, is 
seeking ways and means for cost reduc- 
tion through mechanical appliances 
Coal looms large in the industrial field, 
and the Cincinnati meeting offers an op- 
portunity for operators to get together 
and discuss ways and means for meeting 
the situation. No small portion of the 


—= 


G. F. Osler 


E. J. Newbaker 
Operating men, members of the Program Committee 


difficulties of the industry center about 
mechanical production. Economic prob- 


lems in a measure will solve themselves, 
but production problems can ‘only be 


Hugh Shirkie, President of The 
American Mining Congress 


solved through an exchange of ideas and 
a review of the experience of producers 
who have been working out their prob- 
lems with certain types of equipment, 
under the varying conditions of the field, 
either with or without success. 

Each year has seen listed on the pro- 
gram subjects that have been discussed 
the previous year. The mechanization 


‘ ting and blasting. 


L. E. Young 


Will Be Shown 


of mines is merely in its infancy, al- 
though very rapid strides have been 
made in the past few years. Yet in the 
experimentation with different types of 
equipment, each year has brought up a 
new angle of an old subject. Thus we 
find in this year’s program such old 
friends as mechanical loading and cut- 
Mechanical loaders 
have moved forward. The subdivisions 
of this subject show the trend of that 
development. 

In order that the program might cover 
the field completely, a program commit- 
tee was selected, composed of 38 repre- 
sentatives of the industry, including the 
various coal associations. This commit- 
tee is highly representative of the indus- 
try and has devoted a_ considerable 
amount of time over a period of two 
months in a survey of the fieiu, and in 
the development of a program that will 
meet the needs of the industry. George 
B. Harrington, president of the Chicago, 
Wilmington and Franklin Coal Co. and 
a director of the American Mining Con- 
gress, is chairman of the committee. 
Newell G. Alford, of Howard N. Eaven- 
son & Associates, is secretary. Other 
members of the committee are: Alan C. 
Dodson, Dodson Coal Co., Bethlehem, 
Pa; A. P. Cameron, Westmoreland Cal 
Co., Irwin, Pa.; R. L. Kingsland, Con- 
solidation Coal Co., Fairmont, W. Va.; 
A. B. Jessup, Jeddo-Highland Coal Co., 
Jeddo, Pa.; Lee Long, Clinchfield Coal 
Corpn., Dante, Va.; G. F. Osler, Pitts- 
burgh Terminal Coal Co., Pittsburgh, 
Pa.; E. J. Newbaker, Berwind-White 
Coal Co., Windber, Pa.; C. E. Lesher, 
Pittsburgh Coal Co., Pittsburgh, Pa.; 
Ezra Van Horn, Clarkson Coal Mining 


Alan C. Dodson 
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Colliery Co., St. Louis, Mo.; 
Frank G. Morris, Republic Iron 
and Steel Co., Birmingham, Ala.; 
H. J. Thomas, Sloss-Sheffield 
Steel & Iron Co., Birmingham, 
Ala.; H. F. McCullough, H. C. 
Frick Coke Co., Scottdale, Pa.; 
F. G. Wilcox, West End Coal 
Co., Scranton, Pa.; G. C. McFad- 
den, Peabody Coal Co., Chicago, 
Ill.; J. D. Rogers, Stonega Coke 
& Coal Co., Big Stone Gap, Va.; 
Sterling S. Lanier, Jr., Norton 
Coal Mining Co., Nortonville, 
Ky.; R. C. Becker, Keystone 
Cons. Publishing Co., New York 
City; Thomas DeVenny, Ports- 
mouth By-Product Coke Co., Ed- 
garton, W. Va.; Harry L. Gandy, 
National Coal Assn., Washing- 
ton, D. C.; D. C. Kennedy, Kana- 
wha Coal Opers. Assn., Charles- 
ton, W. Va.; W. E. E. Koepler, 
Pocahontas Opers. Assn., Blue- 
field, W. Va.; Rice Miller, Illi- 
nois Coai Opers. Assn., Chicago, 
Ill.; C. J. Neekamp, Northeast 
Kentucky Coal Assn., Ashland, 
Ky.; E. W. Parker, Anthracite 
Bureau of Information, Phila- 
delphia, Pa.; S. A. Taylor, Amer. 
Inst. Mining & Met. Engr., 
Pittsburgh, Pa.; A. A. Cuip, 
Brown-Marx Bldg., Birmingham, 
Ala; H. N. Eavenson, Union Trust 
Bldg., Pittsburgh, Pa.; Frank Haas, Con- 
solidation Coal Co., Fairmont, W. Va.; 
Lewis O. Lougee, care Geo. Baton and 
Co., Pittsburgh, Pa. 

The result of the work of the commit- 
tee is a program that has attracted the 
widest attention and approval of coal 
operators generally. The first meeting 
of the committee was held at Pittsburgh, 
on March 20, and the subjects for dis- 
cussion were there selected. The com- 
mittee found such a large number of 
problems that should come before the 
convention that they have recommended 
to the American Mining Congress three 
major sessions for the 1927 meeting. 
These recommendations include coal 
preparation, covering progress in both 
the wet and dry cleaning process, and 
long face mining with jacks, etc. 

The problems of the coal operator are 
indeed abundant; never has the indus- 
try been in closer quarters as to costs 
of production; never has there been 
greater need for concerted action and 
cooperation. Apparently the industry 


is determined to further the good work’ 


already started by these conventions and 
expositions, for it is an assured fact 
that the coming meeting will bring to- 
gether the greatest aggregation of prac- 
tical operating men—general managers, 
superintendents, engineers, electricians, 
foremen, and all those charged with the 
mechanical operation of a mine—so far 
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George B. Harrington, Chairman of the 
4 Program Committee 

held. This great number of men are 
coming to Cincinnati to take advantage 
of, and to give in return, information 
concerning the results obtained in the 
industry’s progress toward mechaniza- 
tion of mines. 


During the past six months several 
major disasters have taken place in the 


Newell G. Alford, Secretary of the Pro- 
gram Committee 
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industry, and a large number of 
men have lost their lives be- 
cause of them. It is the purpose 
of this convention to discuss 
ways and means for first pre- 
venting mine explosions and, 
second, development of safety 
work underground which will 
lessen the toll of life taken from 
unpreventable explosions. 

In so far as actual mechaniza- 
tion of the mines is concerned, 
possibly the subject nearest the 
hearts of the operators is that of 
mechanical loading and the ap- 
plication of conveyors to mining 
systems. This phase of the in- 
dustry’s problems will occupy 
three sessions of the convention, 
and the subjects scheduled for 
discussion include “Methods for 
mining thin flat seams with me- 
chanical equipment”; ‘“Mechani- 
cal loaders in pillar work”; “Me- 
chanical loading in room and en- 
tries”; “Mechanical Loading on 
top and bottom rock in entries”; 
“Loaders that have operated suc- 
cessfully at the face, and their 
operating costs”; “Typical ma- 
chine loading failures and rea- 
sons therefor”; “Methods of 
adapting present standard min- 
ing systems for best results with 
mechanical loading”; “Getting mine cars 
to and from mechanical loaders”; ‘“In- 
side mine conveyors”; “Room and pillar 
mining with conveyors”; and “Mining 
plans for different types of conveyors.” 

Sessions also will be devoted to Cut- 
ting and Blasting; Roof Control and 
Mining Methods; Underground Trans- 
portation Problems; and Stream Pollu- 
tion Through Mine Drainage. 

State Mine Inspector J. J. Rutledge, 
of Maryland, will preside over the ses- 
sion devoted to mine safety measures, at 
which the use of rock dusting to prevent 
coal dust explosions will be discussed by 
George B. Harrington, who will describe 
the application of rock dusting which 
prevented the spread of a recent fire in 
his company’s New Orient mine. Other 
speakers on mine safety include J. E. 
Jones, safety engineer of the Old Ben 
Coal Corporation of West Frankfort, IIl.; 
T. E. Jenkins, general manager of the 
West Kentucky Coal Co. of Sturgis; C. 
E. Enzian of the Berwind-White Coal 
Mining Co. of Windber, Pa.; George E. 
Osler of the Pittsburgh Terminal Coal 
Co. of Pittsburgh; John T. Ryan of the 
Mine Safety Appliances Co. of Pitts- 
burgh, and C. H. Nesbitt, chief mine in- 
spector of Birmingham, Ala. 

The relation of drainage from mines 
to stream pollution will be presented by 
Andrew Crichton, consulting engineer of 
Johnstown, Pa., and Howard N. Eaven- 
son, consulting engineer of Pittsburgh. 
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Thomas DeVenney W. 


Howard N. Eavenson 


Samuel A. Taylor, 
president of the 
American Institute of 
Mining and Metal- 
lurgical Engineers, 
and a former presi- 
dent of the 


Congress, 


Mining 
will pre- 
over the discus- 
sion on this subject, 
on which the other 
speakers will be James 
O. Handy of the Pitts- 
burgh Testing Labo- 


side 


ratory and W. L. 
Stevenson of the 
Pennsylvania Health 


Lee Long 


Department. 

William L. Affelder, 
of the Hillman 
Coal and Coke Co., Pittsburgh, will pre- 
side over the session which will consider 
questions concerning the cutting and 
of coal. Eugene McAuliffe, 
president of the Union Pacific Coal Co., 
and James Elwood Jones, president of 
the Pocahontas Fuel Co., will preside at 
the mechanical loading sessions; L. E. 
Young, general manager of the Union 


blasting 


Amos A. Culp 


. Affelder 


C. E. Lesher 


Members of Program Committee 


Ezra Van Horn 


F. 


Howard J. 


Thomas 


to secure lower 
costs through effi- 
ciency with safety 
and with a _ reason- 
able profit. The ma- 
jor purpose of these 
Cincinnati conven- 
tions and expositions 
is to offer an oppor- 
tunity to get to- 
gether for an infor- 
mal discussion of the 
problems that daily 
confront the operator, 
in order that there 
may be established in 
the coal industry a 
medium of friendly 
contact through 


is 


G. Wilcox 


Collieries Co. of St. Louis will preside 
at the session devoted to roof control 
and mining methods; and R. L. Kings- 
land, of the Consolidation Coal Co., will 
preside at the session on underground 
transportation. Underground conveyors 
will occupy one session and Howard N. 
Eavenson, of Pittsburgh, will preside. 
The real problem of the coal operator 


which may be ob- 
tained safety, which is first and para- 
mount; efficiency which will eliminate 
waste; and the saving of thousands of 
dollars to the industry and to the con- 
sumer through an interchange of ex- 
perience that will prevent any operator 
from attempting to recover his coal 
through some system that another com- 
pany, operating (continued on page 338) 
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PROGRAM ~w 


ANNUAL CONVENTION 


PRACTICAL COAL OPERATING OFFICIALS 


NATIONAL EXPOSITION 


COAL MINE EQUIPMENT 


THE AMERICAN MINING CONGRESS—CINCINNATI—MAY 24-28, 1926 


Program Committee 


GEO. B. HARRINGTON, Chairman, 
Chicago. Wilmington & Franklin 
Coal Co., Chicago, Ill. 

NEWELL G. ALFORD, Secretary, 
Union Trust Bldg., 

Pittsburgh, Pa. 

ALAN C. DODSON, 
Dodson Coal Co., 
Bethlehem, Pa. 

A. P. CAMERON, 
Westmoreland Coal Co., 
Irwin, Pa. 

R. L. KINGSLAND, 
Consolidation Coal Co., 
Fairmont, W. Va. 


E. J. NEWBAKER, 
Berwind-White Coal Co., 
Windber, Pa. 

Cc. E. LESHER, 

Pittsburgh Coal Co., 
Pittsburgh, Pa. 

EZRA VAN HORN, 
Clarkson Coal Mining Co., 
Cleveland, Ohio. 

L. E. YOUNG, 

Union Colliery Co., 
St. Louis, Mo. 

FRANK G. MORRIS, 
Republic Iron and Steel Co., 
Birmingham, Ala. 


A. B. JESSUP, H. J. THOMAS, 
Jeddo-Highland Coal Co., Sloss-Sheffield Steel & Iron Co., 
Jeddo, Pa. Birmingham, Ala. 

LEE LONG, H. F. McCULLOUGH, 
Clinchfield Coal Corpn., H. C. Frick Coke Co., 

Dante, Va. Scottdale, Pa. 

G. F. OSLER, F. G. WILCOX, 


Pittsburgh Terminal Coal Co., 
Pittsburgh, Pa. 


West End Coal Co., 
Scranton, Pa. 
. 


NOTE: This is a meeting of operating men to discuss their prob- 
lems. All operating officials and engineers are invited to join in 
the discussions. The chairmen of the meetings, if they desire, may 
tall upon representatives of manufacturing concerns. 


TUESDAY, May 25, 1926 
10 a. m. to 12 noon 
CHAIRMAN—SAMUEL A. TAYLOR 


SUBJECT: MINE DRAINAGE 
1. “Relation of Drainage from Mines to Stream 


Pollution.” 
By ANDREW CRICHTON, Cons. Engr., Johns- 
town, Pa. 
Discussion —Howarp N. EAVENSON, Pitts- 
burgh, Pa. 


2. “Mine Water Purification.” ; 
By Jas. O. Hanpy, Director, Pittsburgh 
Testing Laboratory, Pittsburgh, Pa. 
Discussion— 
8. “Restriction of Stream Pollution.” 
By Wm. L. STEVENSON, Ch. Engr., State 
Health Dept., Harrisburg, Pa. 
Discussion 


TUESDAY AFTERNOON 
1.30 p. m. to 3.30 p. m. 
CHAIRMAN—WILLIAM L., AFFELDER 


SUBJECT: CUTTING AND BLASTING COAL 
1. “Recent Experience in Shearing and Blasting.” 
By L. E. Younc, Genl. Mgr., Union Collieries 
Co., St. Louis, Mo. s 
Discussion—I. N. BAYLEsS, Supt., Union Col- 
liery Co., Dowell, Ill. 
2. “Blasting Coal for Mechanical Loading.” ? 
By B. L. Luseusky, Explosives Engr., Pitts- 
burgh Coal Co., Pittsburgh, Pa. 
Discussion—Davip INGLE, Oakland City, Ind. 
3. “Results from Cushion Blasting.” 
By C. W. Netson, Explosives Engr., Hill- 


G. C. MCFADDEN, 


RICE MILLER, 
Peabody Coal Co., 


Illinois Coal Opers. Assn., 


Chicago, Ill. Chicago, Iu. 
J. D. ROGERS, Cc. J. NEEKAMP, 
Stonega Coke & Coal Co., Northeast Kentucky Coal Asen., 


Big Stone Gap, Va. 

STERLING S. LANIER, JR., 
Norton Coal Mining Co., 
Nortonville, Ky. 

R. C. BECKER, 

Keystone Cons. Publishing Co., 
New York City. 

THOMAS DEVENNY, 
Portsmouth By-Product Coke Co., 
Edgarton, W. Va. 

HARRY L. GANDY, 

National Coal Assn., 
Washington, D.C. 

D. C. KENNEDY, 

Kanawha Coal Opers. Assn., 
Charleston, W. Va. 

E. E. KOEPLER, 
Pocahontas Opers. Asen., 
Bluefield, W. Va. 


Ashland, Ky. 

E. W. PARKER, 
Anthracite Bureau of Information. 
Philadelphia, Pa. 

S. A. TAYLOR, 
Amer. Inst. Mining & Met. Engr.. 
Pittsburgh, Pa. 

A. A. CULP, 
Brown-Marz Bldg., 
Birmingham, Ala. 

H. N. EAVENSON, 
Union Trust Bldg., 
Pittsburgh, Pa. 

FRANK HAAS, 
Consolidation Coal Co., 
Fairmont, W. Va. 

LEWIS 0. LOUGEE, 
c/o Geo. Baton and Co., 
Pittsburgh, Pa. 


There will be no papers. All notes will be delivered without the 
aid of manuscript. All discussions from the floor are limited to 6 
minutes for each person. 


man Coal and Coke Co., Pittsburgh, Pa. 

Discussion—JOHN G. Bart, Union Collieries 
Co., Renton, Pa. 

4. “Cutting in Fire Clay Bottoms.” 

By W. J. FREEMAN, Fayette Realty & De- 
velopment Co., Terre Haute, Ind. 

Discussion—JOHN CLARKSON, Clarkson 
Coal Mng. Co., Nashville, Ill. 


WEDNESDAY, May 26, 1926 
10 a. m. to 12 noon 
CHAIRMAN—EvuGENE MCAULIFFE 
SUBJECT: MECHANICAL LOADERS 


1. “Mechanical Loaders that have Operated Success- 

fully at the Face and Their Operating Costs.” 

By A. W. Dickinson, Genl. Supt., Union 
Pacific Coal Co., Rock Springs, Wyo. 

Discussion—Wm. J. O’TooLE, Welch, W. Va. 

2. “Typical Machine Loading Failures and Reasons 
Therefor.” 

By H. F. McCutiouen, Engr., H. C. Frick 
Coke Co., Scottdale, Pa. 
rn H. JOHNSON, Columbus, 
io. 

3. “Methods of Adapting Present Standard Mining 
Systems for Best Results with Mechanical 
Loading.” 

‘By W. L. McCoy, Mine Inspector, Bertha 
Consumers Co., Rachel, W. Va. 
Discussion— 

4. “Getting Mine Cars to and from Mechanical 
Loaders.” 

By Cuas. GoTrscHALK, Cous. Engr., Evans- 
ville, Ind. 

Discussion—F. F. JORGENSEN, Cons. Engr., 
Superior Coal Co., Gillespie, Ill. 
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WEDNESDAY AFTERNOON 

iI) 1.30 p. m. to 3.30 p. m. 

CHAIRMAN—James Exwoop Jones 

|| SUBJECT: MECHANICAL LOADERS 

1. “Methods for Mining Thin, Flat Seams with 
Mechanical Equipment.” 


By J. F. K. Brown, Chief Engr., Hudson Coal 
Co., Scranton, Pa. 

Discussion—Frep G. W1Lcox, West End Coal 

Co., Scranton, Pa. 


2. “Mechanical Loaders in Pillar Work.” 


By Rost. WALLACE, Supt., Pocahontas Fuel 
Co., Pocahontas, Va. 

Discussion—W. J. GERMAN, E. I. DuPont de 

| Nemours & Co., Huntington, W. Va. 

| 3. “Mechanical Loading in Rooms and Entries.” 

By I. N. BayLess, Supt., Union Colliery Co., 

| Dowell, Ill. 

Discussion—JAsS. NEEDHAM, Genl. Supt., St. 

Paul Coal Co., Chicago, Il. 

| 4. “Mechanical Loading of Top and Bottom Rock 

in Entries.” 


By A. C. HOHNKE, Supt., Russell Coal Mng. 
HY Co., Clymer, Pa. 
Discussion—F. M. FRITCHMAN, Genl. Mer., 
B. R. & P. Coal Co., Indiana, Pa. 


THURSDAY, May 27, 1926 
10 a. m. to 12 noon 
CHAIRMAN—Howarp N. EAVENSON 


SUBJECT: UNDERGROUND CONVEYORS 
1 “Inside Mine Conveyors.” 


By Nrxon W. ELMer, Cons. Engr., Quincy, 
Mass. 


Discussion—GLENN SOUTHWARD, Coal Serv- 
ice Corp., 2 Rector St., New York City. 
2. “Room and Pillar Mining with Conveyors.” 


By R. A. Suppes, Genl. Supt., Knickerbocker 
Smokeless Coal Co., Johnstown, Pa. 


Discussion—S. W. BLAKESLEE, Supt., Penn. 
Coal & Coke Corp., Ehrenfeld, Pa. 
3. “Mining Plans for Different Types of Conveyors.” 
By HeEserR DENMAN, Pres., Paris Purity Coal 
Co., Clarksville, Ark. 
Diseussion—CLARENCE R. CLAGHORN, 715 
Continental Bldg., Baltimore, Md. 


THURSDAY AFTERNOON 

1.30 p. m. to 3.45 p. m. 
CHAIRMAN—J. J. RUTLEDGE 
SUBJECT: ACCIDENT PREVENTION 


1. “Proven Advantages of Rock Dusting.” 


By Gpo. B. HARRINGTON, Pres., C. W. & F. 
Coal Co., Chicago, II. 

Comments—J. E. JoNEs, Safety Engr., Old 
Ben Coal Corp., West Frankfort, IIl.; 
CuHas. ENZIAN, Chief Engr., Berwind. 
White Coal Mng. Co., Windber, Pa.; T. E. 
JENKINS, V. P., West Kentucky Coal Co., 
Sturgis, Ky.; Georce F. Oster, V. P., 
Pittsburgh, Terminal Coal Co., Pittsburgh. 

Discussion 


2. “Sealing Fires in Gaseous Mines.” 


a. “Current Practice,” by JoHN T. RYAN, 
Pittsburgh, Pa. 


b. “Territory Required,” by CHas. H. NEs- 
BITT, Chief Inspector of Mines, Birming- 
ham, Ala. 


Discussion 
3. “Fire Protection Underground.” ° 


By Wo. Z. Price, Asst. Supt., Buckeye Coal 
Co., Nemacolin, Pa. 


FRIDAY, May 28, 1926 
10 a. m. to 12 noon 
CHAIRMAN—L. E. Younc 


SUBJECT: ROOF CONTROL AND MINING 
METHODS 
1. “Elements of Roof Control.” 
By H. F. McCutLoucn, Engr., H. C. Frick 
Coke Co., Scottdale, Pa 
Discussion—R. Y. WILLIAMS, Cons. Engr., 
Bethlehem, Pa. 
2. “Roof Control on Long Faces.” 
By E. F. Woopson, Genl. Supt., Crowe Coal 
Co., Henrietta, Okla. 
Discussion—W. D. BRENNAN, Genl. Megr., 
Phelps-Dodge Corp., Dawson, N. Mex. 
3. “Control of Roof in the Eagle Seam.” 
By JosHuA KEELY, Pres., — Creek Cons. 
Coal Co., Kayford, W. Va. 
Discussion—A. A. GALLAGHER, Genl. Megr., 
By-Products Coal ‘Co., Milburn, 


4. “Recent Developments in Roof Control.” 
By Wm. C. STRATTON, U. 8. 
Coal & Coke Co., Gary, W 4 
H. Bluefield, 
va 


FRIDAY AFTERNOON 
1.30 p. m. to 3.30 p. m. 


CHAIRMAN—R. L. KINGSLAND 
SUBJECT: 


1. “Importance of Good Track for Safe, Efficient and 
Low Cost Haulage.” 
A. Cup, Cons. Engr., Birmingham, 
la 
Discussion—T. Dryer, Asst. Genl. Supt., 
Sheffield” Steel & Iron Co., Birming- 
ham, Ala. 


2. “Track Work, Details and Maintenance.” 
By Frep C. HouHN, Cons. Engr., 1429 
Wyoming Ave., Scranton, Pa. 
Discussion—THOMAS DEVENNY, Portsmouth 
By-Product Coke Co., Edgarton, W. Va. 
3. “Selecting a Mine Car Design.” 
By CLARENCE E. Watts, Mech. Engr., Ber- 
wind-White Coal Co., Windber, Pa. 
Discussion—W. D. HOoCKENSMITH, Penn, Pa. 
4. “Despatching for Long Haulage.” 
By J. B. Hicks, Elec. Engr., Consolidation 
Coal Co., Fairmont, W. Va 


Discussion—THos. G. FEAR, Genl. Mgr., In- 
land Collieries Co., Indianola, Pa. 


— 
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ANNUAL CONVENTION 
(Continued from page 335) 


under similar conditions, has 
found unprofitable. 

While the expositions held 
each year with the convention, 
have all been instructive, this 
year’s exhibit will perhaps 
outdistance any yet held. 
More than 100 manufacturers 
will show their equipment, 
many of them through operat- 
ing exhibits. It has been nec- 
essary to increase the tent 
area in the rear of the build- 
ing more than 1,200 feet to 
accommodate mechanical 
loaders, conveying machinery, 
and other equipment, all of 
which will be shown in actual operation. 
The main floor of the hall will house 87 
exhibits. The lobby in front of the audi- 
torium, where the discussions will take 
place, wili also carry a group of exhibits 
that are of great interest to the oper- 
ator. In fact, more than a million dol- 
lars worth of equipment will be housed 
in Music Hall during the week of May 
24, each manufacturer fully equipped to 
give the most constructive, concrete 
service possible to aid mine operators in 
arriving at some solution of their prob- 
lems. 

One of the major purposes of these 
conventions has been the establishment 
of a closer affiliation between the operat- 
ing man and the manufacturer who 
makes the equipment which he must use. 
There is a practically unanimous agree- 
ment that cutting costs in coal produc- 
tion rests primarily upon the develop- 
ment of and practical application of new 
and improved forms of mechanical equip- 
ment. The operator is intensely inter- 
ested in what the manufacturing indus- 
try is developing to aid him, and the 
manufacturer is certainly better in- 
formed as to what the industry needs 
from him, after discussing the industry’s 
needs with the operator. The combina- 


Walter E. E. Koepler 


D. C. Kennedy 
Members of Program Committee 


H. L. Gandy 


S. A. Taylor 


C. J. Neekamp 


erative effort to help an in- 
dustry whose problems are of 
nation-wide interest. 

Come to Cincinnati during 
the week of May 24 and join 
in one of the most! construc- 
tive efforts of the industry. 


THE FIRE BOSS AND 
HIS LAMP 

A fire boss should know all 
about his flame-safety lamp, 
cautions the Bureau of Mines. 
He should know just how 
large a gas cap each 1 percent 
of gas will give. Some fire 
bosses can determine the per- 
centage of gas from 1 percent 


tion of the convention and the exposition 
has resulted in real service to the in- 
dustry. 

ENTERTAINMENT 


These meetings are not all serious dis- 
cussions, not all weighted down with the 
problems of the industry. Luncheons, 
dinners, and golf, baseball, dancing, ard 
opportunity for friendly. contact are a 
part of the program. 

The American Mining Congress will 
give its annual dinner and dance on 
Thursday evening, May 27. This is not 
a banquet. There will be no formality 
about it. Just a get-together-dinner-and- 
dance at which there will be one out- 
standing talk, plenty of music, plenty of 
fun, and dancing. 

The manufacturers will stage again 
their Smoker, which has become one of 
the established customs of these meet- 
ings, and the program for the Smoker 
this year is an unusually good one. 

The Cincinnati Reds play on the home 
field during the week, several good golf 
courses are open to delegates, and Cin- 
cinnati has several good theaters and 
excellent hotels. 


Cooperation is an overworked word, 
but it is the fundamental base of these 
meetings. They are unaffectedly a coop- 


upward. A fire boss should 
use a low flame when testing for gas, and 
should not repeatedly put his lamp in 
gas and air mixtures containing much 
gas. When he removes accumulations of 
gas, he should see that only flame-safety 
lamps are used. He should never carry 
an open-flame lamp, nor let another man 
carrying an open-flame lamp travel with 
him. The fire boss should use a mag- 
netically locked lamp and keep it locked 
at all times. This is necessary not only 
for good example, but for the safety of 
the other men. 


SAFETY AWARDS 

The U. S. Bureau of Mines has an- 
nounced winners in the national safety 
competition for which the “Explosive En- 
gineer” gave a bronze trophy. The win- 
ners by groups are: 

Anthracite—Upper Lehigh, Pa., mine, 
operated by the Hazle Brook Coal Co. 

Bituminous—No. 6 mine of the United 
States Coal and Coke Co. at Gary, W. Va. 

Metal mines—New York zinc and lead 
mine of the New York Mining Co. at 
Picher, Okla. 

Non-metallic mines — Lower gypsum 
mine of the U. S. Gypsum Co. at Gyp- 
sum, Ohio. 

Quarry and open pit—Security quarry 
of the North American Cement Corpora- 
tion at Security, Md. 


¥ 4 


NATIONAL EXPOSITION COAL MINE EQUIPMENT 


The Exposition Which Will Again Be Held At Cincinnati In Conjunction With Convention Of 
Practical Operating Men, Will Be Of Outstanding Importance—One Hundred Exhibitors Will 
Show Equipmcnt Worth More Than Million Dollars 


Ahlberg Bearing Co., Chicago, Ill. Booth 
No. 27 


Ahlberg ground ball bearings which 
are reclaimed bearings. Also new bear- 
ings for new equipment and for replacing 
old bearings. These reclaimed bearings 
show a great saving in equipment. 

A. Leschen &‘Sons Rope Co., St. Louis, 
Mo. Booth No. L-228 
Wire rope, aerial tramways. 

Allen & Garcia Co., Chicago, Ill. 
No. 11 
Coal screening and preparation ma- 

chinery, picking tables, etc. 

Allis-Chalmers Manufacturing Co., Mil- 
waukee, Wis. Booth No. 90 
Various types of coal mine machinery 

and equipment. 

American Car & Foundry Co., Hunting- 
ton, W. Va. Booths No. 38 and No. 39. 
Mine cars are of several kinds. 

Pressed steel backbone—large capacity at 

low heights. 

American Rheolaveur Co., Wilkes-Barre, 
Pa. Booth No. 92 
A small-sized section of a Sealed Dis- 

charge Launder with two small Sealed 

Discharge Rheo boxes. One small-sized 

section of a Free Discharge Launder with 

two or three small-sized Rheo boxes. One 
full-sized 14-inch Free Discharge Rheo 

Box. One full-sized 20-inch Sealed Dis- 

charge Rheo Box. 

American Rolling Mill Co., Middletown, 
Ohio. Booth No. 93 
Old Armco Ingot Iron mine car end 

gate (with full record of service life. Ex- 
hibits of Armco Ingot Iron galvanized 
and blue annealed sheets for mine car 
and coal mining installations. Enlarged 
photographs of Armco installations un- 
der coal mining conditions. Actual serv- 
ice life testimonials. 

Atlas Lumnite Cement Co., New York 
City. Booth No. 58 
A display of Lumnite cement which 


Booth 


makes full strength 28-day concrete 
within 24 hours. 
Atlas Powder Co., Wilmington, Del. 


Booth No. 12 

General line of explosives, including all 
types of blasting powder used in mines. 
Automatic Reclosing Circuit Breaker Co., 

Columbus, Ohio. Booth No. 22 


An alternating current magnetic 
switchboard to use with a 150 H. P. 2,200 
volt alternating current synchronous mo- 
tor driving a 150 K. W. 220 volt direct 
current generator, this combined with 
the equipment of Cutler-Hammer Co. and 

’ Ridgway Dynamo and Engine Co. for a 
complete automatic substation. 
Bennett & Myer, Inc., West Jefferson, 

Ohio. Booth No. L-224 


Wood pumps of various kinds and mine 
doors. 


Bethlehem Steel Co., Bethlehem, Pa. 
Booths No. 119 and No. 120 
Mine ties, manganese frogs, rail tem- 
plets, rail clamps, steel sprag, coupling 
link, pins, steel ties, etc. 
Broderick and Bascom Rope Co., St. 
Louis, Mo. Booth No. 32 
Wire rope and aerial tramway exhibit. 


Chairman, The Manufacturers Divi- 
sion of The American Mining 


Carnegie Steel Co., Pittsburgh, Pa. 
Booths No. 42 and No. 43 
Carnegie steel mine ties, steel cross 
ties, raiis, mine timbers, wheels, axles, 
and other accessories. 
Centerville Foundry & Mfg. Co., Center- 
ville, lowa. Booth No. L-225 
Lodwick reversible mine fan. When 
the doors are shifted, the fan is reversed. 
Lodwick long wall shaking coal con- 
veyors. 


Wilson, The Ohio Brass Comvany, 


Congress 
Central Frog and Switch Co., Cincin- 
nati, Chio. Booth No. 77 
Frogs, switches, turnouts, switch 


stands in variety, steel ties, extension 
points, handy rail clamps, etc. 
Chicago Pneumatic Tool Co., New York 


City. Booth No. 19 
Little Giant Electric Coal drills 
mounted, unmounted and flame proof. 


Rock drills and pneumatic and electric 
tools. 
Cinc'nnati Electrical Tool Co., Cincinnati, 
Oh’o. Booth No. 99 
Various types portable electrical coal 
drills. 
Cincinnati Mine Machinery Co., Cincin- 
nati, Ohio. Booth No. 36 
A complete line of their machines. 
Coal Mine Management, Chicago, III. 
Booth No. 30 
Reception booth and display of publica- 
tion. 
Coloder Co., The, Columbus, Ohio. Booth 
No. 101 and tent 
A full-size track-mounted “Coloder,” 
Type C, in full operation in tent. 
Concordia Electric Co., Pittsburgh, Pa. 
Booth No. 64 
Electric Safety Cap Lamp. Approved 
by the U. S. Bureau of Mines for safety, 


practicability, and efficiency. Trip lamp. 
The only Trip Lamp approved by the 
U. S. Bureau of Mines.  Shotfirer. 
Equipped with an Electric Storage Bat- 
tery employing the dry electrolyte fea- 
ture. Electric Safety Hand Lamps, In- 
spector Lamps, Watchman Lamps with 
dry electrolyte battery, Locomotive 
Lamps, and various other types. 
Conveyor Sales Co., New York, N. Y. 

Booth No. 100 

The exhibit of the Conveyor Sales Co., 
Inc., sole American agents for Ejickhoff 
Brothers of Bochum, Germany, will con- 
sist of the following: A working model 
showing twelve (12) conveyor troughs of 
Eickhoff design transporting coal and 
other material up a 6% to 14 percent 
grade. The troughs being so arranged 
that the material handled continuously 
“Joops-the-loop.” A full-size section of 
each of the various sizes of conveyor 


troughs. Photographs, descriptive litera- 

ture, etc. 

Cutler-Hammer Co., Milwaukee, Wis. 
Booth No. 24 


An_ alternating current magnetic 
switchboard designed for use with a 150 
H. P. 2,200 V. alternating current syn- 
chronous motor driving a 150 kw., 220 
volt direct current generator, both man- 
ufactured by the Ridgway Dynamo and 
Engine Co. Associated with this panel 
will be a similar one manufactured by 
the Automatic Reclosing Circuit Breaker 
Co., the switchboard as a whole, together 
with the moving machinery, forming the 
Ridgway type automatic synchronous 
motor generator substation. 

Dravo-Doyle Co., Pittsburgh, Pa. Booths 
No. 3 and No. 4 
Austin mine pump, Curtis automatic 

suction valve, Rogers “Go-between” 
feeder suspension clamp, Dusta control 
for centrifugal pumps, DeLaval Centrif- 
ugal Pump, DeLaval worm gear speed re- 
ducer, Dravo multipart check valve, re- 
pair parts, acid-resisting bronze. 

Deister Concentrator Co., Fort Wayne, 
Ind. Booth No. 97 and tent ’ 
The booth is headquarters, but in the 

tent will be shown a full-size Leahy No 

Blind vibrating screen, also a No. 7 

Deister-Overstrom diagonal deck coal 

washing table, both in operation. 

Deming Co., Salem, Ohio. Booth No. 20 
Mine-gathering pumps mounted on 

wheels and axles and stationary. 

Eagle Iron Works, Des Moines, Iowa. 
Booth No. 84 
A small working model of the Olson 

Cage, showing latest improvements, such 

as car stop and release, etc. 

E. A. Kinsey Co., Cincinnati, 
Booth No. 54 
Several types mine equipment. 

Edison Storage Battery Co., Orange, N. J. 
Booths No. 50 and No. 51 
Heavy duty batteries, photographs, etc. 

The Electric Railway Equipment Co., 
Cincinnati, Ohio. Booth No. 9 
Overhead trolley line equipment. 

Electric Railway Improvement Co., Cleve- 
land, Ohio. Booth No. 73 
A complete line of steel and copper 

weld rail bonds with samples actually 
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applied to rail sections. Copper and steel 

bonding rod. Portable are welding and 

bonding equipments and accessories. 

Electric Storage Battery Co., The, Phila- 
delphia, Pa. Booths No. 7 and No. 8 
Three illuminated oil paintings will be 

featured. These pictures depict the uses 

of Exide Batteries in the mining fields. 

In addition, Exide Batteries of various 

types will be exhibited in their entirety 

and cut away to show construction. 

Enterprise Wheel and Car Corporation, 
Bristol, Tenn. Booths No. 110 and 
No. 111 
Mine cars and roller bearing trucks. 

E. I. Du Pont De Nemours & Co., Wil- 
mington, Del. Booth No. 69 
Blasting and sporting powders, dyna- 

mite, cartridges. Ventube for mine ven- 

tilation, etc. 

Fairbanks-Morse & Co., Chicago, 
Booths No. 107 and No. 108 
Various types of mine pumps 

motors. 

Frederick Iron & Steel Co., The, Fred- 
erick, Md. Booth No. 80 
Model coal mine tipple, showing appli- 

cation of Frederick Separators, Frederick 

Centrifugal Pump. 

General Electric Co., Schenectady, N. Y. 
Booths No. 15, No. 16, and No. 17 
Mine locomotives, automatic sectional- 

izing switch equipment, line material, 

rail bonds, etc. 

G. M. Johnson Manufacturing Co., Jean- 
nette, Pa. Booth No. 98 
Mine cages, check rails, car stops, car 

feeders, automatic safety devices, etc. 

Goodman Manufacturing Co., Chicago, Ill. 
Booth No. L-223 
Various types underground 

loaders, locomotives, etc. 

H. C. McCullough Engineering Co., 
.burgh, Pa. Booth No. 65 
Various types mine equipment. 


il. 


and 


cutters, 


Pitts- 


Hendrick Mfg. Co., Carbondale, Pa. 
Booth No. 66 
Perforated Metal Screens. ‘“Mitco 


Shur-Site” stair treads. Flanged Lip 
Screens. . “Mitco” interlocked steel grat- 
ing. 

Hercules Co., Wilmington, 
Booth No. 
Complete 

blasting supplies, and their uses. 

Explosives Engineer. 

Hulburt Oil & Grease Co., Philadelphia, 
Pa. Booth No. 68 
Complete line Hulburt products. 

Hyatt Roller Bearing Co., Newark, N. J 
Booths No. 33 and No. 52 
Bearings for mine cars, conveyor idlers 

and drives, mine fans, electric motors, all 

types of mine locomotives, and machinery. 

Ironton Engine Co., Ironton, Ohio. 
Booths No. 102, No. 103, and No. 104 
Storage battery locomotive and new 

line conveyors. 

Jeffrey Manufacturing Co., Columbus, 
Ohio. Booth No. 60 and tent 
Its machinery exhibit will be located 

outside in the rear of Music Hall and 

will cover more than 2,000 square feet 
of floor space. The following machinery 
will be shown: The Shortwaloader, com- 
bined cutter and loader. The Shearing 
Machine, a new type of machine arranged 
for vertical cutting and having two drills 
mounted on its frame. A 6-ton low-type 
gathering locomotive. The sectional con- 
veyor, for carrying coal from face to 
cars. The Conveyor-Loader, a self-load- 
ing conveyor for use on long faces. Port- 
able Conveyors, chain and belt types. 


Del. 


on explosives, 
The 
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Blower with tubing for supplying air to 
the working face. All of the above equip- 
ment will be operated. At Booth No. 60 
a moving picture will be operated to show 
various Jeffrey Machines at work inside 
the mine. 

John A. Roeblings’ Sons Co., Trenton, 
N. J. Booth No. 

Wire rope samples and fittings. 

Joseph H. Ryerson & Son, Inc., Chicago, 
Ill. Booth No. 26 
A complete service in all kinds of steel, 

rails, structural, plates, bars, shapes, 

bolts, etc. 

Joy Manufacturing Co., 
Booth No. 67 and tent. 
A full-size new 5 B. U. type loading 

machine in operation in the tent. Head- 

quarters at the booth. 


Franklin, Pa. 


N. S. Greensfelder, Honorary Chairman, 
The Manufacturers’ Division of 


The American Mining 
Congress 


J. R. Fleming and Son, Inc., 
Pa. Booth No, 21 
Roller-bearing trucks, journal boxes, in 

numerous types. 

Kanawha Manufacturing Co., Charleston, 
W. Va. Booth No. L-222 
Working models of three-track coal 

tipple containing rotary dump, shaker 

screens, loading beams. Vibration screen 
with feeder. Side dump for refuse dis- 
posal. 

Keystone Consolidated Publishing Co., 
Pittsburgh, Pa. Booth No. 10 
Coal and Metal Keystone Catalogues. 

Keystone Lubricating Co., Philadelphia, 
Pa. Booths No. 78 and No. 79 
Complete line of oils and greases. au- 

tomatic lubricating systems. Systems 

for mine car wheels and other machinery. 

Koehler Manufacturing Co., Marlboro, 
Mass. Booth No. 18 
Safety mine lamps, the Wheat electric 


Scranton, 


safety mine lamp, charging rack for 
lamp, charging panels, rectifiers and 
other equipment. 
Lincoln Steel and Forge Co., St. Louis, 
Mo., Booths No. 71 and No. 72 
Lincoln trucks for mine cars, self- 


aligning journal boxes. Lincoln auto- 
matic greasing machines for mine cars, 
hand greasing cabinets, and slide rail 
holders. 
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Link-Belt Co., Chicago, Ill. 
48 and No. 49 
Complete equipment for handling, 

preparation and storage of coal. 

Lorain Steel Co., The, Johnstown, Pa. 
Booths No. 112 to No. 116, inclusive 
Mine car, sectional conveyor, belt face 

conveyor, mine post jacks, mine track 

work. 

Mancha Storage Battery Locomotive Co., 
St. Louis, Mo., Booths No. 34 and 
No. 35 
Various types of storage battery mine 

locomotives. 

Mine Equipment Co., 
Booth No. 28 
Tipples, shaker screens, loading booms, 

rotary dumps, car stops, cages, etc. 

Mine Safety Appliances Co., Pittsburgh, 
Pa. Booths No. 117 and No. 118 
Edison safety mine lamps, oxygen 

breathing apparatus, first-aid supplies, 
gas masks, resuscitation apparatus. Pre- 
cision instruments, showing methane 
and other gas indicators and various 
other safety devices and apparatus. 

Mining Congress Journal, Washington, 
D. C. Bocth No. 121 
Reception booth for delegates, copies 

of the exposition number, and other lit- 

erature. 

The Mining Safety Device Co., 
ton, Ohio. Booth No. 53 
Models of Nolan single and double 

horned Cagers and Feeders; Automatic 

Scale and Dump Feeder; Automatic Ro- 

tary Dump Feeder, cushioned horns, ac- 


Booths No. 


Pittsburgh, Pa. 


Bowers- 


tual size. Photographs of installed 
machines. 
Modern Mining, Pittsburgh, Pa.. Booth 
L-227 
Coal trade publication. 
Myers-Whaley Co., Knoxville, Tenn. 


Booth No. 59 and tent 

The exhibit in the t2nt at the rear of 
the Exhibition Building will be one of its 
latest loading machines, namely, size 
No. 2-25. This machine is lower in 
height than any of the Myers-Whaley 
machines exhibited at previous exposi- 
tions. It requires only 39 inches from 
the rail in moving around from place to 
place, and requires only 42 inches height 
from top of rail for operation. The ma- 
chine weighs a little over 7 tons and is 
the latest development of the Myers- 
Whaley Shoveling Machine. The ma- 
chine will be shown in operation under 
power. Headquarters for pictures, etc., 
at Booth No. 59. 
National Carbon Co., 

Booth No. 2 

Carbon products of every description, 
carbon, metal, graphite, brushes, and con- 
tacts, welding rods, plates and paste, and 
especially carbon products used in the 
mining field. 
Co., Mansfield, Ohio. 

45 

Full line of trolley line equipment; for 
mines, rail bonds, high tension insulators, 
electric arc welders, headlights and 
feeder line equipment. 
Osborne Register Co., Cincinnati, Ohio. 

Booth No. 91 

Patented metal scrip, scrip issuing reg- 
isters, rapid change and counting reg- 
isters, 
Penn Machine Co., Johnstown, Pa. 

No. 25 

Rail bonds and repair parts for mining 
machinery. 


Pittsburgh Knife and Forge Co., Cora- 
opolis, Pa. Booth No. 109 
Large variety of superior steel mining 
machine bits. Mine car hitchings. 


Cleveland, Ohio. 


Booth 


Booth 
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Post-Glover Elec- 
tric Co., Cin- 
cinnati, Ohio. 
Booth No. 83 
P. G. Homanite 

Steel Grids.W- 

self-starters, 

asbestos wood 

products, ete. 


R. D. Nuttall Co., 
Pittsburgh, Pa. 
Booth No. 87 
Locomotive and 

mining machine 

gearing, trolley 
bases, wheels, 
harps, poles, etc. 

Heat treated and 

hardened gears 

of all designs. 
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motives. New 

model five-ton 

pushing and pull- 
ing jack. 

Timken Roller 
Bearing Co., 
Canton, Ohio. 
Booth No. 76. 
Application of 

Timken ‘roller 
bearings to mine 
cars, conveyors, 
line  shafting, 
pillow blocks and 
various kinds of 
mine power and 
machinery. 

Tool Steel Gear 


and Pinion Co., 
Cincinnati, 


Ridgway Dyna- Booth 
=e YB sr H. K: Porter, H. A. Buzby, and C. L. Herbster, Vice-Chairmen of the Manufacturers’ Gomme Ploleos 
Division, The American Mining Congress 


No. 23 

This exhibit will consist of a 150 K. W. 
full automatic motor-generator substa- 
tion in operation. 
Roberts & Schaefer Co., Chicago, IIl. 

Booths No. 41 and No. 44 

One full-sized Arms Air Concentrator 
with motor drive. The concentrator is 
an exact duplicate of .those used in the 
commercial plants for cleaning nut coal 
and screenings, but no coal will be 
handled during the exposition. One Arms 
Horizontal Screen driven by motor. This 
screen represents the small size used in 
actual plants. 
Robinson Ventilating Co., Pittsburgh, Pa. 

Booth No. 29 

Several types of mine ventilating fans. 
Rome Wire Co., Rome, N. Y. Booth 

No. 88 

“Super-Service” cords and cables for 
mining and other heavy duty uses; also 
heavy cables for electrically operated 
shovels for strip operations. 
Sanford-Day Iron Works, Inc., Knoxville, 


Tenn. Booths No. 61, 62, 63, 94, 95, 
and 96 
The exhibit will consist of a model 


mine with cars running from drift and 
slope dumping over one tipple. Two 
full-size mine cars, one of the Automatic 
Drop Bottom design and one of our 
Whopper design. An electric power high 
pressure Grease Gun. Moving pictures 
of Automatic Drop Bottom cars in actual 


operation. Roller bearing wheels and 
trucks. 


Simons Paint Spray Brush Co., Dayton, 
Ohio. Booth No. 105 
Low pressure syphon feed mechanical 

method of applying paint. Air com- 

pressors are of the portable type oper- 
ated by electric motor or gasoline engine. 

Simplex Wire & Cable Co., Boston, Mass. 
Booth No, 57 
Various types of insulated wires and 

cables for mine use, including Tirex 

Machine and Locomotive Cables, Tirex 

Shot Fire Cable and Portable Cord, Bore 

Hole and Shaft Cable, Distribution and 

Feeder Cables, featuring especially 

Selenium Rubber now used on all Tirex 

Cables. 

S. K. F. Industries, Inc., New York City. 
N. Y. Booth No. 40 
A display of Skayef self aligning ball 

and roller bearings. A number of models 

showing the anti-friction qualities of 

S. K. F. marked bearings. 

Streeter-Amet Weighing and Recording 
Co., Chicago, Ill. Booth No. 1 
Automatic weight recording and indi- 

cating machinery for weighing moving 

loads. 

Sullivan Machinery 
Booth No. 106 
Photographie display of coal-mining 

equipment of various kinds, including 

undercutters, shearing machines, long- 
wall machines. 

Templeton Kenley & Co., Ltd., Chicago. 
Booth No. 56 
Simplex Ratchet Jacks 1 to 35 tons 

capacity. Jacks for track work, han- 

dling mine machinery and electric loco- 


Co., Chicago, 


Sprockets, special 

hardened and 
toughened by the tool steel process, 
crane-track wheels, conveyor wheels, 
hardened bushings, etc. 


Una Welding & Bonding Co., Cleveland, 
Ohio. Booth No. 55 and tent 
Complete exhibit of Una bonds and 

mine welding equipment. Practical 

demonstrations will be made in the tent 
in the rear of Exposition Hall. 


The Watt Car & Wheel Co., Barnesville, 
Ohio. Booth No. 81 
Mine cars, different types of trucks 
and other items. 
Waverly Oil Works, 
Booth No. 31 
Various types Waverly lubricants used 
in all types of mine cars and equipment. 
Weinman Pump Manufacturing Co., The, 
Columbus, Ohio. Booth No. 89 


A type LLB Ball bearing single-stage 
double-suction centrifugal pump for 
acidulous mine water. A self oiler mine 
gathering pump with glass plate over 
gear case and water cylinder to allow 
observation of the working of the pump 
in action. 


Weir Kilby Corporation, Cincinnati, Ohio. 
Booths No. 74, No. 75, and No. 82 
Standard types of mine rails, switches, 

frogs, turnouts, and many types of rail 

track and rail track accessories. 

Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa. Booths No. 
85 and No. 86 


Pittsburgh, Pa. 


New permissible motor and control 
with gathering pump, as recently en- 
dorsed by the (continued on page 343) 


Exhibits typical of the Exposition 
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“PATIENCE,” THE REQUISITE WHEN CONSIDERING COAL 


All Problems Are Being Dissolved By The Play Of Natural Economic Laws—Impatience Can 
But Interfere With The Work ‘Of Nature 


HILE there is no disposition to 
meddle with the work of mem- 
bers of Congress touching the 


coal business—they are all adults; are 
in full possession of their powers and, 
can think for themselves—there is justi- 
fication for, and timeliness in, this obser- 
vation. 

Patience is the most needed factor in 
the solution of any coal problems and the 
one most nearly lacking. The coal in- 
dustry has solved all of its problems in 
past; if given time, it will even liquidate 
the effect of Government regulation dur- 
ing the war. What it is pleading for is 
time, freedom and opportunity to do its 
work naturally and thoroughly. 

Daniel Webster once said something to 
the effect that the source from which 
springs many of our ailments is the 
belief that “something ought to be done.” 
Concerning the coal industry, that belief 
possesses the minds of many public men. 
If Webster was right, the source of our 
present and possible future coal ills is 
this militant belief that “something 
ought to be done.” That is, what has 
interfered with the progress of human 
events in past, and what is interfering 
with the proper conduct of the coal in- 
dustry today, is the impatience of a few. 
They yearn for quick results. They 
want—so they say—quick action. They 
want to do it now. Sometimes it is hard 
to distinguish between mere impatience— 
a nervous disorder—and an outcrop of 
egotism. When the display is in connec- 
tion with the coal industry, it is doubly 
hard to distinguish between the so-called 
pressure of some real coal problem upon 
the public mind and the ambition of self- 
loving gentlemen to impress their own 
opinions upon coal trade processes. But, 
whether it is disgust with the necessarily 
slow progress of coal in certain direc- 
tions or the breathless haste to express 
individual wills upon an industry, the 
one thing that is seriously interfering 
with coal is personal, private impatience 
publicly expressed. It is that element 
which injects the danger into any dis- 
cussion of coal. 

Even a cursory examination of any 
period in coal history will disclose that, 
in time, all problems—no matter how 
acute they seemed at the time—have been 
dissolved. Even those problems which, 
today seem to be the most acute are 
actually dissolving while we examine 
them. There hasn’t been a single prob- 
lem in coal in past that has not disap- 
peared—in time. Always the solution 
was the natural one. Current problems 


are likewise disappearing—are giving 
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place to a natural, and_ therefore, 
healthful, solution. The coal industry 
worked itself out of its troubles in past 
because it was not hindered by the free 
play of the impatience of others. It will 
work itself out of its present difficulties 
in that same way and only in that same 
way. 

If one should listen to the prattling of 
the present-day crop of impatient souls, 
he would imagine that coal never had a 
problem before and, therefore, had never 
worked itself out of any difficulties. One 
would imagine that it has been an indus- 
try which always has enjoyed smooth 
sailing; that it lacks and has lacked in- 
telligence because it never had a need 
to display any. With all possible defer- 
ence to wise heads on very young shoul- 
ders, that is hardly a reasonable assump- 
tion. The coal industry, in this country, 
is at least a century and a quarter old. 
No bysiness managed by mortals ever 

,ran that long without problems and with- 
out solving them. It is even doubtful if 
any industry ever ran a week and a 
quarter—not a century and a quarter— 
without stumping its toe on a real 
poser. The wrong method of procedure 
pursued for a century and a quarter 
would have wrecked the industry long 
ago and would have ruined the country 
generations ago. The assumption, there- 
fore, that we have had no problems is 
necessarily wrong. And the assumption 
that there have been no solutions of coal 
problems is incorrect on its face. It 
is worth while, therefore, in this hour of 
strident impatience to stop for a moment 
to consider what has been done and what 
is being done. Such a consideration may 
serve as a foil for some of the sugges- 
tions as to things that “ought to be done” 
in breathless haste. 

There was a time when the impatient 
people of another day thought they saw 
ahead the likelihood that the supply of 
coal would become permanently short— 
that we might have a manipulated con- 
stant scarcity of coal. This was to be 
engineered for the benefit which such a 
situation would have upon the prices 
charged by the coal owners. That wasn’t 
the recent war period, by the way, nor 
yet in the period following the war; it 
was years before the World War was 
thought of or dreamed a possibility. 

That belief prevailed at the beginning 
of this century when we had a series of 
great consolidations, and when in the 
minds of such gentlemen as the late 


Senator La Follette, it seémed entirely 
possible that the railroads would control 
the future supply of coal. There was 
such a disturbance about this danger 
that we went to the point of enacting 
several statutes and of conducting a long 
series of investigations through the in- 
strumentality of the Interstate Com- 
merce Commission. 


To avoid just such a possibility, Sen- 
ator Elkins amended the commerce act 
to compel the railroads to give service 
to any coal mine which wanted to open. 
Representative Hepburn further amended 
the commerce act to divorce railroad and 
coal control, and Senator La Follette 
put through a statute prohibiting inter- 
locking directorates. Those were the 
days of impatience with a “possible” in- 
terference with the free supply of coal. 
However, at that very time, we had 
under our soil far more coal than any 
other nation on earth. That coal was 
privately owned. And the people could 
not be prohibited from developing and 
selling what they possessed. The fear 
and the facts were, thus so violently at 
war that the fear became ridiculous. 
Still, in those days, it was quite a “prob- 
lem.” 

In time—a very short time, at that— 
the coal supply became so abundant that 
today we believe we have the reverse 
problem. So our impatient souls declare 
that we have too much coal. But that 
is not particularly a new problem either. 
It isn’t even a fresh problem because it 
has been with us for over 125 years. In 
fact it has exerted a constant influence 
upon the practices of the coal industry 
and will likely continue to do so for 
another century or two. It dictated, for 
one thing, a price of coal which has fluc- 
tuated from a little above what would 
mean bankruptcy for everybody to a 
little below what would be a profitable 
business for everybody. That, incident- 
ally, is not a harsh price for any con- 
sumer to pay. And that price prevailed 
up to the beginning of the World War; 
it has prevailed since the strike of 1922. 
The only interlude in our history when 
that policy did not prevail was between 
our entrance into the World War in 
1917, to the great strike of 1922—a very 
short period of time of five years, at the 
outside. The interesting fact is that the 
only costly and abnormal period in coal 
history is exactly coextensive with Gov- 
ernment regulation. 

At the moment, and in recent years, 
there is and has been a great discussion 
of the so-called labor problem in coal. 
As is the habit of the moment, this is 
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treated as though it had never existed 
until just now and is insoluble except 
by some kind of drastic political action. 
On the contrary, the coal industry has 
always had a labor problem. For the 
first 100 years of our coal history we pro- 
duced coal with practically nothing but 
picks and shovels. The introduction of 
mining machinery came within the last 
25 years. Therefore, during the first 
100 years of coal history we produced 
coal entirely by manual labor. And, in 
that 100 years we developed from 
nothing to the largest coal producer in 
the world. Therefore, we had, in that 
period, the largest coal labor problem in 
the world. And, somehow, we muddled 
through that century without any regu- 
latory body; without enslaving men— 
because they always had the liberty to go 
elsewhere, and without increasing the 
burdens upon the consumer. As a mat- 
ter of fact, by manual labor we produced 
coal so cheaply that we got the lowest 
priced coal and hence the lowest cost 
power in the world. As a result, we are 
today the leading industrial nation of the 
world. 


In the last quarter of a century we 
have had the introduction of two new 
factors in coal mining, namely, me- 
chanical devices and the miners’ union. 
These two things seem, on the surface, 
to have given us our so-called labor 
problem. However, 19 of those 25 years 
had passed before we ever had a general 
strike. And, in the five years which re- 
mained, we have had but two general 
strikes. When those two strike incidents 
are isolated out of a history of a century 
and a quarter of labor history, they are 
nothing to become excited about. Even 
if we venture deeper into the subject, we 
may find that the cause of those strikes 
is not inherent in either the introduction 
of machinery or the existence of the 
union. On the contrary, we will prob- 
ably find that for the 19 years when 
there was relative peace, the union was 
led by such gentlemen as John Mitchell, 
John P. White, Tom L. Lewis, and a long 
line of others. Since the latter part of 
1919, when we had the first nation-wide 
strike, the union has been under the 
dominance of Mr. John L. Lewis. There- 
fore, the history of a century and a quar- 
ter being considered we must conclude 


_ that the misfortune of the coal industry 


and the public springs from the elevation 
of Mr. Lewis to a conspicuous labor job. 

Rather than this being anything to 
become impatient about, it is worth while 
to look at the other side of the picture 
and see how the nation is reacting to 
the dominance of Mr. Lewis. It is worth 
while to ask the question popular on the 
street: “Will the people let him get away 
with it?” The obvious answer is that 
by the play of natural forces, Mr. Lewis 
is being eliminated. And, this is the 


manner in which it is being done. There 
exists, and always has existed, that tre- 
mendous reserve of coal which is spread 
abundantly over 28 of our 48 states. The 
union has obtained a monopoly in only 
a few of those states—never so many as 
half. The great abundance of our coal 
reserve has been in the other states. 
When the people found that the union’s 
rules and wages were too high and that 
coal could be obtained elsewhere, they 
went elsewhere to get it. In the last five 
years—the exact period covered by Mr. 
Lewis’ dominance—the position of the 
union and the non-union fields has been 
exactly reversed. Formerly the union 
field supplied two-thirds of the coal and 
the non-union field one-third. Today, the 
non-union field supplies two-thirds and 
the union field one-third. That means 
that, formerly, the union miner had two- 
thirds of the work to do; today, the non- 
union miner has two-thirds of the jobs. 
The natural law operates inexorably and, 
therefore, the union miner, finding that 
he must choose between the union and 
work, is deciding out of consideration for 
the necessities of his family. So, the 
union field is becoming non-union. Thus 
we eliminate the union and with it the 
annoying policy of Mr. Lewis. There- 
fore, that problem is solving itself in the 
very short space of time of five years. 
This tremendous change has come merely 
because the people exercised their 
patience for what, in the life of a nation, 
is but an hour. 


The foregoing are the outstanding ex- 
amples; there are many others which 
could be enumerated. For example, 
there was once the question of the con- 
servation, or, in other words, the most 
intense utilization of the coal itself. It 
is true that the coal operator has not 
done a great deal towara the solution of 
that “problem.” However, that doesn’t 
mean that because they ignored the sub- 
ject, the whole topic has been neglected. 
On the contrary, concerns like the 
Semet-Solvay Company salvaged the by- 
products while coking the coal. Con- 
cerns like the Barretts have worked out 
the problem of making effective use of 
the tar. Concerns like the packing com- 
panies have worked out the problem of 
utilizing the ammonia. Chemical con- 
cerns have recovered a thousand products 
from the oils in coal. And, in recent 
years, the dye industry has duplicated 
Germany in getting all of our color out 
of 15 percent of what is in the coal tar. 
All this means is that the coal operators 
have been content to be mere quarrymen 
while others have reaped the monetary 
reward which comes from refining their 
product. But, in a national sense, there 
has been no loss merely because that 
money flowed into one pocket instead of 
into another; the nation still got all the 
benefits of the refinement of coal. 
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The railroads have led in the study 
of the economical use of coal. The public 
utilities companies helped the movement 
along. The manufacturers of equipment 
have produced both pulverized coal and 
burners for pulverized coal. The net 
result is that we have saved at least 60 
million tons of coal a year. So, that 
problem, also, has been solved by the 
simple play of natural forces. 

It may be true that the people don’t 
know about all of these things because 
they have not had an official observer to 
report upon them and, maybe, even, to 
claim credit for them. Still, even though 
we do not glorify an individual by mak- 
ing him sponsor for a nation’s program, 
the fact is that in all matters touching 
coal, there has been, and continues to 
be, amazing progress. It is even ven- 
tured that there has been more progress 
under competitive procedure than would 
have been the case if progress had been 
restricted to the capacity of some Wash- 
ington bureau to comprehend it or to find 
time to permit it. 

So, we land at the point from which 
we started. The one prime requisite to 
a proper consideration of the coal prob- 
lem is patience. What we need is to give 
the industry time and freedom to work 
out its own problems in a natural way. 


The Chesapeake and Ohio Railway Co. 
has just issued a small pamphlet dealing 
with the coals to be found on its lines. 
This pamphlet covers the New River 
District, the Kanawha District, the 
Logan District, and the Big Sandy Dis- 
trict. 


The O’Gara Coal Co. announces the 
appointment of Joseph D. Zook, for the 
past eight years vice president of the 
Nason Coal Co., Chicago, as vice presi- 
dent, effective April 1. To his new du- 
ties Mr. Zook brings a ripe experience, 
gained in the coal and railroad indus- 
tries. His activities in the Nason Coal 
Co. have gained for him a wide ac- 
quaintance among steam and domestic 
coal buyers. 


COAL EQUIPMENT 
(Continued from page 341) 


Bureau of Mines. A type 904-C motor 
will be exhibited. The armature will be 
partly stripped, the steel frame will be 
open so as to expose the internal wind- 
ings and the ball-bearing housing on one 
end of the shaft will be removed; half of 
the coils are to be raised out of the slot 
to show the construction. Mine locomo- 
tive controllers, as well as contactors, a 
cable guide with steel insert, safety 
switches and parts will be shown. 
West Virginia Rail Co., Huntington, W. 
Va. Booth No. 70 
Light steel rails, joins and spikes. 
W. S. Tyler Co., Cleveland, Ohio. Booths 
No. 13 and No. 14 
Hummer screens, testing sieve, shakers 
and other screening machines, samples 
of wire screen cloths. 
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POTASH AND THE SOUTH 


The Problem Of Extracting Potash From Our Deposits Has Been Attacked Seriously By Both 
Private And Governmental Agencies—No Process Has Been Evolved Which At Present Makes 
It Available In Competition With Foreign Production—Review Of Present Situation 


O prosper the South must have 
potash this year, next year and 
each succeeding year. 

Potash is essential and irreplaceable 
for most crops. There is no “just as 
good.” You may fool people into buying 
breakfast food made out of peanut shells 
or toasted sawdust but can’t fool a 
cotton-plant with a substitute for potash 
any more than you can fool a horse-fly 
with a hobby horse. 

There is nothing particularly new in 
such statements but in these days of 
noisy insistance that we “face the facts,” 
it is well that we consider some real facts 
concerning our bread and butter and our 
jeans. 

Of the four great southern crops, cot- 
ton, tobacco, citrus fruits and tourists, 
the last will thrive on climate, but for 
the others fertilizers must be added. 
They must have phosphate, nitrate and 
potash—these three, but the greatest of 
these is potash. 

Phosphate, the South can and does pro- 
duce in abundance. The circumambient 
atmosphere is about three-fourths nitro- 
gen, unfixed to be sure, but every thun- 
der storm fixes some and delivers it free 
te the planter. Muscle Shoals has been 
placed in the South ready for the fixa- 
tion job, and Uncle Sam has the fixed 
nitrogen laboratory at work finding out 
just how best to do it. 

But as yet, although the South buys 
and uses more potash than all the rest 
of the United States, although its cot- 
ton, tobacco, and citrus fruits are prod- 
ucts which especially need potash, and 
although as I expect to show, it is de- 
pendent on foreign potash deposits that 
are controlled by a trade combination 
directed especially at the United States, 
yet the South and most of the United 
States have no available known potash 
supplies. 

Besides the South, the eastern states 
and the California citrus belt are also 
large users of potash and as lands are 
cropped longer the use of potash will 
undoubtedly grow. 

Not only will the acreage on which 
potash is used increase, but the quan- 
tity of potash used per acre will also 
probably increase until it approaches the 
quantity used in Germany, and that 
small country uses nearly half of the 
German output. 

Our use of potash is peculiarly agri- 
cultural, and about 95 percent of the 
potash marketed in this country goes into 
fertilizers, only about 5 percent being 
used in chemicals and miscellaneous uses. 
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At present so far as an American 
potash supply is concerned the South and 
most of the remainder of our country 
are largely at the mercy of a foreign 
combination formed to get every prac- 
ticable dollar from us. 

I propose to show a possible way in 
which the United States may develop 
potash deposits so that it will have the 
whip hand in the fixing of potash prices. 


SOURCES OF POTASH 

The potash used in this country comes 
almost wholly from Stassfurt, Germany, 
and Mulhouse, Alsace. Before the Great 
War we imported annually an average 
of about 200,000 short tons of potash 
contained in various salts for which we 
paid about $10,000,000, or roughly $50 
per ton. With the beginning of the war 
in 1914, the price immediately jumped 
more than 50 percent to $82, and the 
potash cost an extra $3,000,000 over the 
price of 1913, but this was a small rise 
compared with the prices that followed. 

A “potash hunger” came with the con- 
tinuation of the war. The average price 
of contained potash in 1916 was $437 per 
ton. Great efforts were made in this 
country to isolate potash from brines, 
alunite, greensand, kelp, wood ashes, 
cement kilns and other sources, but in 
our best year, 1919, after four years of 
experimentation we were able to produce 
at almost five times the price, less than 
one-fifth as much as we imported in 
1913, and we were held up badly on the 
price after the war. In 1920 we im- 
ported about 225,000 short tons (224,792) 
of contained potash for which we should 
have paid about $11,250,000, but because 
the potash was controlled in Europe we 
actually paid about $39,000,000; so that 
more than $27,500,000 was extracted 
from our pockets in that one year with- 
out an equivalent return. 


CONTROL OF MARKET 


The Stassfurt mines are closely con- 
trolled by a combination of the German 
Government and the mining companies. 
The Alsace mines are likewise controlled 
by the French Government and the Al- 
satian mining companies. 

On August 14, 1924, German and 
French representatives of the potash in- 
dustry signed an agreement for three 
years, retroactive to May 1, 1924, gov- 
erning their exports to the United States, 
the largest buyer, and to Sweden. The 
market was divided, 62% percent to 


Germany and 37% percent to Alsace. 
prices were raised somewhat and in the 
spring of 1925 they were changed 
slightly. 

They were, c.i.f. eastern ports, as fol- 
lows: 


Prices for potash shipped c.i.f. to East- 
ern United States ports 
IN SHORT TONS 
Before the After the Spring, 


Substance combination combination 1925 
Muriate, 80% K,O.. $31.095 $34.55 $33.50 
Sulphate, 90% K,O. 41.265 45.85 44.60 
Sulphate, 48% K,O, 
Double manure salts 
48% K,O, in bags 26.35 26.35 
Manure salts: 
30% K,O, in bags 19.03 19.50 
In bulk 17.03 17.50 
20% K,O, in bags 12.55 13.00 
In bulk 10.55 11.00 
Kainite, 14% K,O: 
In bags 10.25 10.25 
In bulk 8.25 8.25 
Kainite, 12.4% K,O: 
In bags 9.75 9.75 
In bulk 7.75 


The present prices are not high, al- 
though probably well above the lowest 
price at which the companies could afford 
to ship. They represent what the com- 
bination thinks the traffic will bear with- 
out much encouragement to competition. 
But business concerns are not usually 
philanthropists, and with an air-tight 
combination below these prices we will 
have again those of 1920 at any time 
that the combination thinks it can get 
away with them. 


SOURCES OF POTASH 


Let me review briefly the present 
sources of potash. As already said, most 
of our potash comes from Stassfurt, near 
the Harz Mountains, in northern central 
Germany, where are enormous deposits 
of potash salts. No other known deposits 
of available salts approach them in size. 
Estimates of the potash available range 
from 2,225,000,000 to many billions of 
short tons. Taking the world’s annual 
consumption of potash as 1,300,000 tons, 
then here alone is a supply that it is 
thought will last from 1,700 years to 
many thousands of years. The beds are 
irregular, but are as much as 500 feet 
thick. As mined, the ores apparently 
average from 8 to 11 percent of recover- 
able potash (K:0). There are about 115 
mines developed by about 218 shafts 
from 1,200 to 3,500 feet deep. Only be- 
tween 60 and 100 shafts are operated, 
however, in order to make mining as eco- 
nomical as possible. It is estimated that 
the mines are capable of a production of 
5,000,000 tons of potash per annum, and 
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Drilling through the salts of Searles “Lake.” The surface of 
the “lake” is salt and is usually dry, but the salts form 
a sponge hundreds of feet thick filled with potash 


bearing brine 


that by using only 40 or 50 of the shafts 
with a proportionate decrease in over- 
head expense, the potash salts can be put 
on the American market at 35 percent 
less than present prices and still pay a 
profit to the producers. Possible utiliza- 
tion of the by-products may give more 
profit. However, wages in Germany, as 
in other places, are tending to rise, and 
may take the profit from these economies. 

The owners of the Stassfurt deposits 
had little competition until 1910, when 
production was begun from other de- 
posits that had been discovered in 1904 
near Mulhouse, Alsace.t The Stassfurt 
owners bought into the Alsatian deposits 
before they became productive and with 
the assistance of the German Govern- 
ment a combination was effected which 
restricted output and consequent com- 
petition and stabilized prices. 

Although the Alsatian deposits are not 
nearly as large as those of Stassfurt, 
they are said to underlie 70 square miles 
and to contain 357,000,000. short tons of 
potash (K:0).* At the rate of 1,300,000 
tons per year this is a world’s supply for 
275 years. 

The potash beds are reached by shafts 
from 1,600 to 2,624 feet deep, and the 
mined beds of salts are from 5 feet to 18 
feet thick with more or less clay part- 
ings. The beds carry from 15 to 33 per- 
cent of potash (K:0). As mined the 
material necessarily contains more or 
less dirt and probably averages 18 per- 


Gale, Hoyt S. The potash deposits of Alsace. 
U. S. Geol. Survey Bull. 715, 1920, pp. 19-20. 

* Loc. cit. p. 27. 

‘Mansfield, G. R. Potash in the greensands of 
New Jersey. U. S. Geol. Survey Bull. 727. 1922. 
p. 106. 

* Washington, H. S. Italian leucite lavas as a 
source of potash. Chem. & Met. Engineering, 
vol. 18, 1918, pp. 65-71. 

*Schultz, Alfred R. and Cross, Whitman. 
Potash-bearing rocks of the Leucite Hills, Sweet- 
water County, Wyo. U.S. Geol. Survey Bull. 512, 
1912, p. 35. 

*The dumps of the mines at Cripple Creek, 
Colo., contain 10,000,000 tons of finely crushed 
rock, largely orthoclase. They average between 
5 and 6 percent K,O and contain between 500,000 
and 600,000 tons of potash. 


cent of potash. The high content gives 
the deposits some distinct advantages 
over the Stassfurt deposits. 

Deposits of soluble potash salts exist 
in Spain, Poland, Abyssinia, and other 
places, but they cannot compete, at least 
under present conditions, in our mar- 
kets. 

DOMESTIC PRODUCTION 

We are the best customers for Ger- 
man and French potash. It isn’t alto- 
gether a pleasant thought, that in 1925 
we bought 251,000 short tons of foreign 
potash and that we produced in this 
great country only about 25,000 tons. 
Why did we produce so little? In reply, 
let me review very briefly our country’s 
known potash resources. 

So far we have proved no great sol- 
uble salt deposits like those of Stassfurt 
and Mulhouse, and our potash, except 
that from Borax Lake, has come from 
comparatively small deposits, carrying 
potash in easily extractable form, or has 
been produced as a by-product, and with 
our expensive labor all of the produc- 
tion has been costly. 

Most of the known potash in this coun- 
try is contained in minerals which hold 
the potash so tightly that so far no 
processes have been devised that will 
allow competition with the German and 
French production. 


The mineral which is in greatest quan- 
tity and in greatest concentration is 
glauconite, or as it is often known, 


greensand. It is a hydrous silicate of 
iron and potassium which carries 6 to 7 
percent of potask. (K.0O), and is found in 
great quantity in uncemented beds from 
New Jersey southward through Dela- 
ware and Maryland to Richmond, Va. 
The potash is more loosely held than in 
most silicates, and plants can gradually 
extract it, so that it has been used direct 
as a weak fertilizer for many years. 

G. R. Mansfield, of the United States 
Geological Survey, estimates that in New 
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Drilling in the salt beds of western Texas. These are the 
largest known salt beds, and in them it is hoped to 
find large deposits of potash 


Jersey alone the potash of the greensand 
that is available for surface mining con- 
tains 257,000,000 short tons of potash.* 
Washington‘ estimates that, including 
those parts so deeply covered as to re- 
quire underground mining, the beds con- 
tain about 2,240,000,000 short tons of 
potash. In Delaware, Maryland and 
Virginia are other great quantities, so 
that the potash in this one series of de- 
posits would supply at the present rate 
of use, all the demands of the United 
States for 10,000 years. Here is a 
tantalizing problem—a quantity of pot- 
ash comparable with that of Stassfurt, 
at the door almost within reach, but as 
yet only just touchable with the tips of 
our fingers. True, the percentage of 
potash is only two-thirds of that in the 
mined salts of Stassfurt, but the sand 
can be mined in the open air with power 
shovels. 


The problem of extraction has been 
attacked seriously by both private and 
governmental agencies, but no process 
has yet been evoived that will make the 
potash available at costs that allow com- 
petition with the German. and French 
supplies. When Alexander’s men com- 
plained about the shortness of their 
swords he said “Add a step to them.” 
Research may give us the added step 
that will put this stupendous quantity of 
potash within our grasp. 

Leucite*® and orthoclase* are other 
minerals which have attracted consider- 
able attention to their potash content, 
and alunite was actually exploited dur- 
ing the very high prices, but no near ap- 
proach to economic extraction has yet 
been made known. 

Closely allied with orthoclase in their 
composition and in their potash content 
are various sericite schists and shales. 
In these also the potash is locked up with 
alumina and silica and if a key is found 
that will unlock one of ‘the minerals it 
may unlock all. 
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In northern Georgia, 
near Jasper* and Car- 
tersville* sericite 
schists and slates which 
carry from 4.2 to more 
than 10 percent K,O. 
These rocks form consid- 
erable outcrops and in 
the aggregate carry large 
quantities of potash. 


Shales found in Min- 
nesota,’ Illinois,‘ Ken- 
tucky,© and Virginia* 
carry 4.5 to 8.0 percent 
of potash; and it is 
likely that many shales 
in the South carry as 
much. 


Besides the huge 
quantities of potash 
locked in the rocks of 
the United States, lesser 
quantities are found already in solu- 
tion. These are in the brines of certain 
western “alkali” lakes. 


The principal occurrence of this kind 
is Borax Lake, also known as Searles 
Lake, in the desert about 150 miles 
northeast of Los Angeles, Calif. 


The brine which is held in a spongy 
mass of salts of various kinds and which 
seldom shows on the surface carries 
about 2.5 percent K.0. It also contains 
1.08 percent of borax and large quan- 
tities of salt, so that the by-products 
carry much of the cost of production. 
Most of the present production of potash 
in the United States comes from this 
lake. The lake may contain as much as 
30,000,000 tons of potash, or a supply for 
more than 100 years at our present rate 
of consumption. The isolated location of 
the lake makes competition with Euro- 
pean potash on the Atlantic and Gulf 
coasts practically out of the question at 
present prices. However it is at this 
time our principal protection from 
greatly higher prices. 


The brines under the Salduro Desert, 
on the southwest side of Great Salt Lake, 
Utah, carry 0.33 percent K.0, and some 
production was made from them during 
the war. Efforts have been made to 
again start production but it seems that 
freight rates will probably be prohibi- 


1 Hopkins, Oliver B. A report on the asbestos, 
tale and soapstone deposits of Georgia. Geol 
Surv. of Georgia Bull. 29. 1914. p. 355. 

2Shearer, H. K. Report on the slate deposits 
of Georgia. Geol. Surv. of Georgia, Bull. 34, 
1918, pp. 132 et seq. 

Schmitt, Harrison A. Possible potash produc- 
tion from Minnesota shale. Econ. Geol. vol. 19, 
1924, pp. 72-83. 

* Austin, M. M. and Parr, S. W. Potash shales 
of Illinois. Jour. Ind. & Eng. Chem., vol. 13, 
pp. 1144-1146 (1921). 

5 Ries, Heinrich. The clay deposits of Ken- 
tucky. Kentucky Geol. Surv. ser. 6 vol. 8, 1922, 
p. 6. 

*Ries, H. and Somers, R. E. The clays and 
shales of Virginia west of the Blue Ridge. Va. 
Geol. Surv. Bull. 20, 1920, pp. 59, 85 etal. 

™Darton, N. H. Permian salt deposits of the 
south-central United States. U. S. Geol. Sur. 
Buil. 715, 1912, pp. 205-223. 
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Glauconite (green sand) exposed in a New Jersey pit. 

beds along the Atlantic Coast contain enough potash to supply 
the United States for a thousand years, but it is nearly 

msoluble for plants 


tive for a wide shipment of the salts. 

A group of small lakes in the sand 
hills of northwestern Nebraska made our 
largest production of potash during the 
war, but the supply of brine is compara- 
tively small and no considerable output 
can be made. 

During the Great War many sources 
of potash were tapped at costs ordinarily 
prohibitive. Kelp on the Pacific coast; 


“ashes from the waste of hard-wood mills, 


blast-furnace dusts, cement mill dusts, 
molasses waste, bitterns and others, were 
all made to yield their quota. Few of 
these efforts have survived the return to 
normal prices. 


The natural tendency in such a con- 
tingency is to ask for a duty that will 
hold prices up to an artificial level ap- 
proaching that of the war. 

Much the better way is to develop if 
possible either an industry which can 
unassisted stand on its own feet, or to de- 
velop a potential industry which can be 
brought into being at any time that 
prices become too high. If such an in- 
dustry can be developel it will be like 
an automatic pistol under one’s pillow, 
and will be efficient protection for our 
pocket-books. 


We have so far proved no great re- 
serves of soluble potash salts in this 
country, but in a broad belt running 
from southwestern Texas and southeast- 
ern New Mexico northeastwardly across 
Oklahoma and into central Kansas is 
the greatest salt deposit known. The 
thick salt is fully 650 miles long and 
from 150 to 250 miles broad.’ The Stass- 
fult, Mulhouse, Spanish and Polish pot- 
ash deposits are in just such huge de- 
posits of salt and naturally our eyes 
have turned toward these beds as the 
possible location of other great potash 
stores. Holes drilled into the salt in 
search of oil have at various places 
shown more or less potash, but most of 
the showings have been in Texas. The 
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richest discovery so far 
made, however, was in 
the McNutt well No. 1 
(in sec. 4, T. 21 S. R. 
30 E.), about 30 miles 
northeast of Carlsbad, 
New Mexico, and not so 
far from the Texas line. 
According to samples 
collected and analyzed 
by the United States 
Geological Survey, salts 
were entered at a depth 
of 1,734 feet which car- 
ried 9.16 percent K.:0O 
and for a further depth 
of 156 feet the salts car- 
ried from 7.67 to 9.4 
percent K.O, with an ap- 
parent average of more 
than 8.5 percent K,0O. 
This is comparable with 
the average of the salts mined at Stass- 
furt. Potash was found in a well near 
the eastern edge of Borden County, Tex., 
about 140 miles east of the McNutt well, 
and the entire intervening distance is 
underlain by thick salt. It has also been 
found at points south and southeast of 
the McNutt well at least as far away, 
and a discovery was recently made 450 
miles northeast, near Pratt, Kans. None 
of the other wells have, however, shown 
such rich salts as the McNutt No. 1. 

Seven miles west of Thompsons, Utah, 
a well drilled for oil has taken out much 
richer potash salts at depths of 3,150 feet 
and 3,910 feet. The well caved so that 
the thickness of the salts is unknown. 
The rock salt in which the potash was 
found is reported as 2,000 feet or more 
thick. Other thick bodies of salt occur 
on the southeast in both Utah and Colo- 
rado. 

In these great salt beds lies the princi- 
pal hope for a large future potash sup- 
ply. If the potash is there it can be 
located by drilling and drilling should 
be carried on in the immediate vicinity of 
such promising prospects as the McNut 
well No. 1 and of the well near Thomp- 
sons, Utah. It should also be carried 
on in other promising localities. The 
Texas field is not out of reach of the 
great consuming states of the South and 
the East, and other areas can be cared 
for from other deposits. The exploration 
for potash is a matter of public business 
insurance and the expenditure of public 
money to drill these lands is as necessary 
as proper, and as legitimate as is a 
man’s expenditure for life, fire or auto- 
mobile insurance. 


Glauconite 


EXPENSE OF EXPLORATION 
It is said that of the holes drilled for 
potash in Alsace only 17 percent were 
successful. Probably no greater per- 


centage of holes would be successful in 
the proposed campaign, and drilling holes 
is expensive. (Continued on page 398.) 
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MODERN TENDENCIES IN POWER SHOVELS 


Progress In Electrification Of Power Shovels Shows Remarkable Growth—Advantages Of Elec- 
trically-Driven Shovel Over Steam Discussed—High First Cost Justified By The Results Obtained 
—A Review Of The Growth Of the Use Of Power Shovels 


HE electrification of power 
shovels has gone forward with 
such surprising rapidity that it 
would seem advisable to give the readers 


of the JOURNAL an idea of the present 
status of the development. 


Power shovels, steam-engine driven, 
have been used very successfully for 
many years. The pioneer history seems 
to be somewhat incomplete. We will, 
therefore, pass over the early stages of 
development with the statement that the 
pioneers, whoever they were, must have 
been men of indomitable courage to at- 
tack such a problem. Even today, with 
all our experience and knowledge, shovel 
design requires the best engineering tal- 
ent available. When one stops to con- 
sider the nature of the problem this wi!! 
be very apparent. The shovel must meet 
all the extreme service conditions that 
can be imposed upon it with a minimum 
of shutdowns and a minimum of repair 
bills. 

The first electrically driven shovel was 
in all probability one of the smaller types 
using one motor operating the various 
motions through clutches. The first 
shovel to be put in service which in any 
way resembles the modern electric power 
shovel was, so far as the writer can 
learn, a Marion No. 91, installed at the 
Empire Limestone Co., about 18 years 
ago. This machine had a 4-yard dipper 
and was of what is known as the “rail- 
way type.” This means it was mounted 
on railway trucks and the boom and 
dipper only revolved through an angle 
of about 200°. 

The electric equipment consisted of 
series railway type motors with con- 
tactor control operated from a 500-volt 
trolley circuit. These machines operated 
fairly well, but demonstrated clearly the 
fact that there were many inherent diffi- 
culties which would have to be overcome 
before a truly successful electric shovel 
could be produced. One of the outstand- 
ing troubles was the protection of the 
mechanical parts against heavy over- 
loads. When the dipper went up against 

a load it could not move the driving 
motor would, if not automatically con- 
trolled, increase its torque until some- 
thing gave way. To protect against this 
relays were introduced which would cut 
resistance into the armature circuit if 
the current went beyond a predetermined 
value. Unfortunately, however, the relay 
could not always operate fast enough, 
and as a result the damage was done 


_* Industrial Engineering Dept., General Electric 
Company. 
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before the relay got into action. This 
caused a very large amount of mechani- 
cal trouble, such as broken dipper racks, 
broken shafts, etc. 

The control of these motors required 
a large number of contactors and a large 
amount of resistance, all of which tended 
to give trouble. 

After a complete study of the problem 
was made it was decided that the only 
way a successful shovel drive could ever 
be built would be to design a drive which 
would have within itself a speed torque 
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characteristic in which the speed would 
drop as the torque increased, carrying 
this curve to both zero speed and zero 
torque, and under such conditions the 
speed of the motors would not be beyond 
their limit of safety and the torque of 
the motors at standstill would not exceed 
the mechanical strength of the shovel 
parts. 


The series motor run from constant 
potential circuit has these characteristics 
to a limited extent. Unfortunately, 
however, the series motor fails at both 
the extreme ends of the curve. On light 
loads the speed becomes very excessive 
and on heavy loads it will not stall but 
continues to develop an increasing torque 
as the speed falls until something gives 
way, provided, of course, the potential 
is maintained on the terminals. 

Figure I shows the speed torque of a 
series motor with constant potential ap- 
plied to its terminals “A” and also the 
most desirable shape of a speed torque 
curve for shovel work—‘“B.” 

From these curves it can readily be 
seen how the series motor, run from a 
constant potential circuit, could cause 
damage when applied to a shovel. 

The induction motor has somewhat the 
same characteristic and is open to the 
same objection, together with many 
others. It might be in order at this 
point to explain, in a general way, why 
it is that induction motors have not been 
successful when applied to shovel drive. 
In fact, it would not be any great exag- 
geration to say that this application has 
been a failure wherever tried, provided 
the shovel is put into real work. In the 
first place, a large number of contactors 
is required per motor and the cast grid 
resistors for speed control require a very 
large amount of space which can not well 
be spared. The control is very jerky and 
lacks refinements found in the modern 
D. C. driven machines. The peak de- 
mands on the line are very excessive and 
the power factor is not good. The 
K.W.H. per ton is considerably greater 
on the A.C. driven machine. The me- 
chanical maintenance is higher on the 
A.C. machines. 

From the above it is obvious that the 
“time out” or delays for repairs on the 
A.C. machines is far in excess of that 
on the D.C. The only thing that can be 
said, now that they have had a thorough 
trial, is that they will run and dig ma- 
terial about as fast as the D.C. machine, 
and the A.C. drive is slightly lower in 
first cost. 

It is quite significant that one of the 
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Hoist Generator 


Exciter Circuit 


Fig. 


large western mining companies who first 
purchased eight A.C. 4-yard railway-type 
machines have since purchased 13 D.C. 
equipments. This same condition exists 
at one of the large South American mines 
where considerable experience was had 
with A.C. machines, but all the recent 
purchases have been D.C. 

It would seem that with the amount of 
evidence available, the question of A.C. 
versus D.C. drive for shovels is almost 
a closed book. 


The first real step toward electrifying 
shovels was the adoption of a modified 
form of Ward-Leonard control. This 
necessitated a generator for each motor, 
together with a common exciter. On the 
earlier types the series motors were re- 
tained. The generators, however, were 
so designed that the voltage fell away 
with the increase of current and a volt- 
ampere characteristic was obtained ap- 
proximately as shown in Figure IJ. This 
was a long step in the right direction. 
When series motors were operated from 
this type of generator a speed torque 
curve was obtained approximately as 
shown in Figure III. 

The speed torque curve shown in Fig- 
ure III was a very close approximation 
of the speed torque curve of the steam 
engine, which was considered about right 
for shovel work. A large number of 
machines were built in this manner and 
the results were very gratifying. The 
cost per ton of material dropped very 
considerably, and the shovel maintenance 
and continuity of service so improved 
that the electric shovel entered a new era. 

Obviously space would not permit the 
smaller types, such as the %-yd., 1%-yd., 
and the 1%-yd. machines, to be equipped 
with a M.G. set carrying a generating 
unit for each of the three motions. The 


“motors. 
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Hoist Motors 


benefits derived from interposing a link 
between the line and the motors was so 
great, however, that on the small shovels 
a two-unit motor-generator set was in- 
stalled, the generator of which was of 
sufficient capacity to drive all three 
This generator has a drooping 
characteristic which comes into action 
when any one of the motors is seriously 
overloaded. Under normal operating 
conditions these smaller shovels act very 
like shovels whose motors are driven 
directly from a power supply. They 
have, however, the fundamental differ- 
ence in that the M.G. is interposed be- 
tween the line and the various motors. 
This set protects the equipment from 
serious abuse. 


This feature of removing the main 
source of power from directly to the 
motors proves so beneficial that quite a 
number of shovels the motors of which 
were originally driven directly from the 
line with direct current have had in- 
stalled a D.C. to D.C. motor-generator 
set which produced the desired result. 

At first sight to one not familiar with 
the enormous power development in this 
country, it would seem that the field of 


uw 


May, 1926 


the electric shovel is somewhat limited, 
but this is not at all the case, as it is 
hardly possible to find a spot on this 
continent where a shovel is called upon 
to work that power can not be obtained 
at a very reasonable cost. However, 
there undoubtedly are such places, par- 
ticularly in cities, where it may be diffi- 
cult to get the proper voltage and fre- 
quency to suit an equipment. To meet 
this demand, shovel builders have for the 
smaller sizes, %-yard and 1%-yard, a 
very satisfactory gasoline engine genera- 
tor unit. This is installed in place of a 
motor-generator set and these equipments 
are giving a wonderfully good account 
of themselves. 

On the large shovels with the Ward- 
Leonard control and series motors some 
operating troubles developed, the princi- 
pal one of which was the complication 
involved in securing regenerative brak- 
ing to slow down. In order to under- 
stand this clearly, the winding of the 
generator fields must be kept in mind. 
This generator field carried three wind- 
ings—a separately excited shunt field, a 
self-excited shunt field, and a differential 
series field. With the series motors the 
direction of rotation was controlled by 
four contactors in the series field. 

When it was desired to stop by moving 
the controller beyond, the off position 
into the reverse position, this reversed 
the series field of the motor while the 
armature was still rotating in the origi- 
nal direction. The tendency was for the 
motor to build up as a generator and 
send current through the driving genera- 
tor of the M.G. set. This current, pass- 
ing through the series field, which was 
normally differential, changed its effect 
into that of an accumulative field. 
Thus, we had two generators shorted 
upon each other with their induced volt- 
ages in series. Under this condition it 
was extremely difficult to control the 
amount of current which circulated, and 
a very jerky action sometimes resulted. 
Various schemes were tried to improve 
this condition, with more or less success. 

The reversing contactors above re- 
ferred to sometimes gave trouble, due to 
the excessive vibration of the shovel. 

Notwithstanding the fact that the 
above layout was a vast improvement 
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over anything that had gone before, the 
troubles above referred to led us to again 
attack the problem. The solution arrived 
at was the adoption of shunt-wound mo- 
tors and the elimination of all control 
contactors. 

It was fairly obvious that if such a 
system would meet the speed torque con- 
ditions, it would go a long way toward 
solving the great majority of the above 
problems: 

It was found, after some experiment- 
ing, that by properly adjusting the fields 
of the generator and by equipping the 
motors with a special shunt field the 
handling was far superior to the series 
motor machines, and all the speed and 
torque that was necessary could be ob- 
tained. 

Today we have shovels in sizes from 
the 1%-yard dipper up to and including 
a 12-yard dipper machine, all equipped 
with Ward-Leonard control—machines 
without any control contactors. This 
set up allows the operator the greatest 
possible latitude. He can throw the con- 
troller from the off position to full speed 
in either direction at any rate of speed 
or from full speed one direction to full 
speed the other direction with absolute 
safety. The control of the current is 
entirely automatic. To give some idea 
of the extent of simplification, the dia- 
grams shown in Figure IV and Figure V 
are included, Figure IV being the hoist 


_ control with series motors and Figure V 


the same with shunt motors. Here you 
-see, in the modern large shovel, the gen- 
erator and motors are tied solidly to- 
gether. This produces an equipment 
which is as nearly fool-proof as it is 
possible to make a device of this kind 
and still have it function properly. 
Having brought the electrically driven 
shovel to its present stage of develop- 
ment, the question naturally arises: 
“Wherein is it superior to its predeces- 
sor, the steam shovel?” The cost per 
cubic yard is the factor which most 


vitally interests all operators; this cost, 
of course, including all features properly 
chargeable thereto. The electric shovel 
is more expensive in first cost than the 
steam shovel, and there must be some 
good justification for its use. It is very 
difficult to secure absolutely parallel costs 
on electric shovels as compared with 
steam operating under exactly identical 
conditions. Such data as have been ob- 
tained show such a decided saving in 
favor of the electric that the higher first 
cost is more than justified. 

There are certain obvious savings in 
favor of the electric as compared with 
the steam, such as the elimination of 
firemen, craners, the expense of handling 
fuel, and the maintenance of water lines, 
which in many localities is a decided 
hardship. 

In regard to actual costs, we fortu- 
nately have some records which should 
be conclusive. 
engineer of the M. A. Hanna Co., of 
Cleveland, states: “Power cost has aver- 
aged approximately one-half cent per 
cubic yard, as compared with 2% cents 
per cubic yard fuel cost for the steam 
machine.” Mr. Walker further states 
that the maintenance over a period of 
four years averaged below $5,000 per 
year for a Model 350 Marion electric, 
while the maintenance for a steam ma- 
chine of practically the same size over 
the same period showed an average of 
approximately $25,000 per year. 

In an article by R. C. Fisher and H. G. 
Head, describing the operation of electric 
and steam machines at the Michigan 
Limestone & Chemical Co.’s plant in 
northern Michigan, they show a total 
cost per yard of the electric to be ap- 
proximately one-half that of the steam. 

These savings, when converted into 
dollars over a year, provided the shovel 
is busy, run into very large figures, 
which wipe out the difference in first 
cost many times over. 


R. S. Walker, consulting - 


Leonard type electrical equipment, New York Trap 
Rock Corp., Ver Planck Point, N. Y. 


EXPERIMENTAL BLAST 
FURNACE 


experimental blast furnace main- 
tained by the Bureau of Mines at its 
North Central Experiment Station at 
Minneapolis has been developed to the 
point where it is now possible to under- 
take the solution of special problems. 
One of these problems is the efficient 
utilization of the manganiferous iron ores 
on the Cuyuna range and in other parts 
of the country. These ores are very im- 
portant because of the limited supply of 
domestic manganese reserves. While it 
is the practice at a number of plants to 
add small amounts of maganiferous ores 
to blast furnace mixtures, there is some 
question as to the practicability of smelt- 
ing a charge containing 100 percent of 
these ores. 

It is desirable to know whether it is 
commercially feasible to use these ores; 
and if so, what grade of metal can be, 
made from them and what type of slags 
will give the highest recovery of man- 
ganese. More alumina occur in these ores 
than in straight Lake iron ores. This 
fact raises a question regarding the 
smelting of these ores. There has been 
considerable speculation regarding the 
effect of the rather large amounts of 
combined water present in Cuyuna range 
ores. 

During a recent test about 136 tons of 
metal were made by the Bureau of Mines 
in the course of 34 days’ operation of 
the experimental blast furnace. This 
test was designed to cover the important 
phase of the problem outlined above. The 
results obtained will be studied to de 
termime whether they are complete 
enough to permit of drawing conclusions 
as regards recommending a commercially 
feasible process for the utilization of 
these ores. If this is not possible, fur- 
ther experiments will be made. 


10-cubie yard electric shovel, using D. C. motors and Ward Full revolving type with 4-cubic yard dipper, D. C. Ward- 
\ 


THE MINING CONGRESS JOURNAL 
POTASH FINDS IN NEW MEXICO AND TEXAS 


Government Has Withdrawn Seven Million Acres Of Public 

Lands In New Mexico, Said To Contain Potash Deposits— 

Description Of This Territory And Its Possibilities As Potash 
Producer Issued By Survey 


ITHDRAWAL of 7,000,000 acres 
\ \ | of public land containing potash 
in New Mexico has been an- 
nounced by the Conservation Branch of 
the Geological Survey, following discov- 
ery of what promises to be a thick bed 
or group of beds of potash salts in Eddy 
County. The region, described in a re- 
cent report of that bureau, adjoins 
and is in fact part of the great potash 
field of western Texas, in which many 
discoveries of potash have already been 
made, as previously announced. In west- 
ern Texas, as a result of-the discovery 
of commercial pools of oil, there has 
been increased drilling activity, especially 
in the southern part, where over 50 
strings of tools are now at work. In- 
formation on potash has come in larger 
measure from Reagan, Upton, and Crane 
Counties, but wells in other counties 
south of the thirty-second parallel and 
east of Pecos River are also showing 
favorable percentages of potash. The 
analyses cited below show the amounts, 
of potash (K:0) in the samples as re- 
ceived at the Geological Survey; the 
amounts in the soluble salts contained 
in the samples are generally higher. 
~The New Mexico discovery was made 
in connection with well No. 1 on the 
MeNutt permit, in sec. 4, T. 21 S., R. 30 
E., New Mexico meridian, 20 miles east 
of Carlsbad. Sixteen samples of cuttings 
taken from this well at depths of 1,033 
to 1,890 feet yielded an analysis potash 
(K:0) in amounts ranging from 1.35 to 
9.40 percent. Five consecutive samples - 
taken at different places in the 156-foot 
‘ interval between depths of 1,734 and 
1,890 feet constitute the most continuous 
series of samples carrying unusual per- 
centages of potash yet obtained in the 
Permian salt basin. The samples do not, 
however, represent consecutive bailings. 
For example, only one sample was taken 
from the 111-foot interval between 1,771 
and 1,882 feet. This sample, which con- 
tained 8.5 percent of potash, probably 
came from about the last 15 feet, or 
from a depth of about 1,867 to 1,882 feet, 
and was doubtless considered as repre- 
senting the entire 111-foot interval. It 
is obvious that such a sample is not truly 
representative, for it is hardly to be ex- 
pected that so great a thickness of beds 
would yield so high an average percent- 
age of potash. The other four samples 
of the series were taken at intervals of 
8°to 11 feet and contained potash in 
amounts ranging from 7.67 to 9.4 per- 
cent. The sample from the interval 


1,302 to 1,310 feet contained sylvite; the 


rest of the samples had no other potash 
salts than the usual polyhalite. The 
occurrence of sylvite in this well is in- 
teresting, because it represents the first 
discovery of this mineral in the potash 
field of western Texas and New Mexico. 
Sylvite is the principal potash-bearing 
mineral of the Alsatian potash field in 
France and is much richer in potash than 
polyhalite. 

The Texas discoveries were made in 
connection with seven wells, namely, 
Texon Nos. 2 and 3, Group 1, and Santa 
Rita Nos. 7, 8, and 9, in southwestern 
Reagan County; the Virginia-Texas Uni- 
versity No. 1 well, in Upton County, and 
the W. D. Johnson-Lockhart well, in Lov- 
ing County. Of the 170 samples analyzed 
from these wells 89 have shown 1.5 per- 
cent or more of potash. Of these 89 
samples 21 have yielded more than 5 
percent and 3 more than 10 percent. The 
richest sample, containing 11.25 percent, 
came from a depth of 1,255 feet in the 
Texon No. 3 well. Another rich sample, 
containing 10.22 percent, came from the 
interval between 1,450 and 1,460 feet in 
the same well. A third rich sample, con- 
taining 10.42 percent, came from an in- 
terval between 1,355 and 2,405 feet in 
the Virginia-Texas University No. 1 
well. 

An interesting feature of these wells 
is that each of them has furnished suites 
of samples containing unusual amounts 
of potash. Thus in the Texon No. 2 well 
practically the entire series of 15 samples 
contained noteworthy amounts of potash, 
although the highest sample yielded only 
5.4 percent. In the Texon No. 3 well 
the interval between 1,125 and 1,330 feet 
furnished 12 samples, of which only 2 
contained less than 1.5 percent, and the 
others ranged from 1.64 to 11.25 percent. 
In the Santa Rita No. 7 the interval 
between 1,435 and 1,515 feet supplied 
7 samples, of which 4 contained more 
than 6 percent. Two of these taken at 
1,445 to 1,465 feet ran 7.95 to 8.22 per- 
cent, and two others at 1,485 to 1,515 feet 
ran 6.09 and 6.16 percent. A lower in- 
terval, 1,725 to 1,735 feet, yielded a 
sample with 8.05 percent. The Santa 
Rita No. 8 well furnished 35 samples, of 
which 17 exceeded 1.5 percent in potash 
content. Six samples were taken from 
the interval 1,235 to 1,310 feet. Five 
of these ranged from 4.21 to 5.92 per- 
cent, and the sixth contained 1.41 per- 
cent. Another. group of five samples 
from depths between 1,470 and 1,570 feet 
ranged from 2.67 to 5.48 percent. In 
the Santa Rita No. 9 well consecutive 
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samples taken between depths of 1,225 
and 1,250 feet contained 5.65 and 5.7 
percent of potash. Other intervals at 
1,276 to 1,295 and 1,558 to 1,578 feet 
yielded samples with 5.85 and 5.12 per- 
cent, respectively. The Virginia-Texas 
University well No. 1, in block 15, sec. 
14, is of interest because it shows the 
presence of potash in Upton County, 
which is intermediate in position between 
Reagan and Crane counties, where the 
occurrence of potash was already known. 
In this well four consecutive samples 
taken between 1,352 and 1,405 feet 
ranged from 2.03 to 7.58 percent in 
potash content, and another sample from 
the interval 1,445 to 1,455 feet contained 
8.7 percent. Two samples were analyzed 
from the 50-foot interval between 1,355 
and 1,405 feet. One of these contained 
10.42 percent potash, and the other 
only 6.65 percent. The samples were 
much alike in physical appearance ex- 
cept that the poorer sample appeared to 
have been leached more than the other. 
The Johnson-Lockhart well, in Loving 
County, is interesting because the salt 
series appears at shallower depths than 
in the wells previously studied, traces of 
polyhalite having been found at 450 to 
460 feet. 

The results of the sampling above de- 
scribed illustrate some of the difficulties 
in obtaining information on potash from 
oil wells drilled with standard tools. 
The intervals at which samples are taken 
are more or less irregular but generally 
not less than 10 feet. Intervals of 20 
feet are common, and some as great as 
50 feet or even 111 feet have been noted. 
The samples have been churned about 
for some time in the drilling solution 
and have been modified from their origi- 
nal condition. They are thus not properly 
representative of the intervals from 
which they purport to come. If the in- 
tervals are 10 feet or more the identifi- 
cation of individual beds of possible 
commercial grade is impossible, because 
material from richer and poorer layers 
is jumbled indiscriminately in the sample. 
Moreover, in an open hole material from 
higher levels is doubtless frequently 
knocked into the hole and recovered with 
samples from greater depths, thus either 
enriching or impoverishing the samples. 
The numerous groups of consecutive 
samples showing noteworthy amounts 
of potash suggest the presence of rela- 
tively thick bodies of salts and associated 
strata, of which it may be possible by 
core drilling to distinguish individual 
beds of polyhalite rich enough and thick 
enough in themselves to be of commer- 
cial grade, or so distributed that they 
may be readily enriched by sorting. 
Until core-drilling methods are employed, 
however, it will not be possible to obtain 
definite information about the thickness 
and quality of individual beds. 
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FELLOWSHIPS OFFERED BY MINING SCHOOLS 


Over Thirty Opportunities Offered Covering Wide Range Of 
Scientific And Practical Research 


OR the college year 1926-1927 
K more than thirty fellowships in 

eight institutions will be awarded 
students who desire a period of active 
training in research work along min- 
ing and metallurgical lines through 
agreements effected between the Bu- 
reau of Mines and various univer- 
sities and colleges. The problems to 
be studied cover a wide range of scien- 
tific research. Many students who have 
received these fellowships in past years 
have, as a result, obtained remunerative 
positions in the industrial field. De- 
tailed information in regard to the terms 
of the different fellowships can be ob- 
tained by applying to the authorities in 
charge of the educational institutions 
named below. 

The School of Mines of the College of 
Engineering, University of Alabama, 
Tuscaloosa, Ala., offers five fellowships 
in mining and metallurgical research. 
The fellowships are open to graduates 
of universities and engineering schools 
who have proper qualifications to un- 
dertake research investigation. The 
value of each fellowship is $540.00 per 
year of nine months beginning Septem- 
ber 1. The fellowships have been es- 
tablished for the purpose of undertak- 
ing the solution of mining and metal- 
lurgical problems of special importance 
to the State of Alabama and the sonth- 
ern states. 


For the year 1926-27 studies of the 
beneficiation of iron ores will be under- 
taken, including the following phases: 


Gravity concentration by means of 
screens, classifiers, jigs, tables, log 
washers, etc.; Reduction of iron ores by 
means of roasting furnaces; Magnetic 
concentration; Sintering of fme iron ore 
concentrates. 

The Department of Mining and Metal- 
lurgy, College of Engineering of the 
Carnegie Institute of Technology, Pitts- 
burgh, Pa., offers eight fellowships in 
mining and in metallurgical research, 
in cooperation with the Pittsburgh Ex- 
periment Station of the United States 
Bureau of Mines and Advisory Boards 
Tepresenting these industries. Fellow- 
ships are open to the graduates of col- 
leges, universities, and technical schools 


who are properly qualified to undertake. 


research investigations. Each fellow- 
ship carries a stipend of $750, paid in 
ten installments. 

The following subjects have been sug- 
gested for investigation: 


Origin and constitution of coal; Coal 
mining; Utilization of coal; Mine safety; 
Physical chemistry of steel making; 


Production of special steels and alloys; 
Metallurgical refractories. 

The College of Mines of the University 
of Washington, Seattle, Wash., offers 
five fellowships for research in coal and 
clay. The fellowships are open to gradu- 
ates of universities and technical col- 
leges who are properly qualified to un- 
dertake research investigations. The 
value of each fellowship is $720, for the 
twelve months beginning July 1. The 
purpose of these fellowships is to under- 
take the solution of various problems 
being studied by the United States Bu- 
reau of Mines that are of especial im- 
portance to the State of Washington, 
the Pacific Northwest and Alaska. For 
the year 1926-1927 the following sub- 
jects have been selected for investiga- 
tion: 

Beneficiation of coal, including coal 
washing, and application of ore dressing 
principles to cleaning of coal; Utilization 
of coal, including the briquetting of low- 
grade coals; Washing of kaolin and fire 
clays; Problems in drying certain clays; 
Efficiency studies in kiln-heating. 

The School of Mines and Metallurgy 
of the University of Missouri, Rolla, 
Mo., in cooperation with the U. S. Bu- 
reau of Mines and the State Mining Ex- 
periment Station, offers four fellowships. 
These fellowships are open to graduates 
who have the equivalent of a Bachelor 
of Science degree and have had the 
proper training in mining, metallurgy, 
or chemistry, and who are qualified to 
undertake research work. The income 
of each fellowship is $800 per annum 
for the twelve months beginning July 
1, 1926. 

The purpose of this work is to under- 
take the solution of definite problems 
confronting the mining and metallurgi- 
cal industries of the State of Missouri. 
For 1926-27 the four fellowships will 
be granted in the following subjects: 

Metallurgy of zinc: Refractories for 
Metallurgy of zinc; Physical Metallurgy 
(heat treatment of steel). 

The University of Nevada, Reno, Nev., 
offers in the Mackay School of Mines 
a fellowship open to graduates of Amer- 
ican mining colleges of recognized 
standing. The income of the fellowship 
is $750 a year, payable monthly. The 
holder of the fellowship will be re- 
quired to carry a minimum number of 
graduate courses in the Mackay School 
of Mines and, in lieu of the usual thesis, 
will be assigned to researcn service with 
the United States Bureau of Mines Rare 
and Precious Metals Station located on 
the campus. 

The Arizona Bureau of Mines, a sub- 
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division of the College of Mines and 
Engineering of the University of Ari- 
zona, Tucson, Ariz., offers two fellow- 
ships in metallurgical and chemical re- 
search in cooperation with the South- 
west Experiment Station of the U. S. 
Bureau of Mines. These fellowships are 
open to men who have obtained the 
equivalent of the Bachelor of Science 
degree from a recognized university or 
technical school, who have specialized in 
metallurgy or chemistry as undergradu- 
ates, and who are qualified to undertake 
research work. Each fellowship yields 
$660 for a period of eleven months, be- 
ginning July 1. The purpose of the fel- 
lowships is to undertake the solution 
of metallurgical problems of special im- 
portance to the Southwest. For the year 
1926-27 the subjects to be investigated 
will be selected from the following list: 

Losses in smelting; Production of cop- 
per from concentrate by leaching; Re- 
covery of copper from impure dilute so- 
lutions; Treatment of by-products in 
copper smelters; Treatment of pyrite 
middling in copper concentrates; Treat- 
ment of oxidized copper ores containing 
gold and silver. 

The Department of Mining and Metal- 
lurgical Research, University of Utah, 
Salt Lake City, will award several fel- 
lowships, each having an annual net 
value of $720. This Department is main- 
tained in connection with the Intermoun- 
tain Experiment Station of the United 
States Bureau of Mines. 

During the year 1926-27, the problems 
to be investigated are: 

Flotation; Hydrometallurgy of zinc; 
Hydrometallurgy of lead; The recovery 
of lead from mixed lead-zine carbonate 
ores by calcination and gravity separa- 
tion; Differential sulphating of complex 
ores and concentrates to facilitate sub- 
sequent separation by milling or leach- 
ing; Pyrometallurgy of lead. 

The School of Mines of the University 
of Idaho, Moscow, Idaho., in coopera- 
tion with the U. S. Bureau of Mines and 
the Idaho Bureau of Mines and Ge- 
ology, offers a number of fellowships 
open to college graduates who have had 
good training in mining, metallurgy or 
chemistry, and who are qualified to un- 
dertake the research work. The net in- 
come of each fellowship over and above 
all University fees and deposits is $60 
a month for ten months beginning Sep- 
tember 1, 1926. The purpose of this 
work is to undertake the solution of 
definite problems confronting the mining 
and metallurgical industries of the State 
of Idaho. For 1926-27 the following 
subjects are being considered: 


Research on classification in relation 
to the crushing and concentrating of 
ores; Studies in gravity concentration; 
Idaho ore problems; Flotation concentra- 
tion. 
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ROOF CONTROL IN PILLAR WORK WITH MECHANICAL LOADING 


A Description Of Results Obtained At Pocahontas Fuel Company, Where Twenty-Three Million 
Tons Of Coal Were Standing In Room Pillars, When Mechanical Loaders Were Installed—Speed 
Of Recovery Is Real Secret Of Success In Pillar Drawing 


‘4 HE Pocahontas Fuel Company had 
23,000,000 tons of coal standing in 
room pillars when their first 
Coloder was put to work. Pillar coal had 
been more expensive than room coal until 
that time, so the room pillars were some- 
times allowed to stand for years before 
recovery was begun. 


The original mining practice was room 
and pillar, 18-ft. rooms on 60-ft. centers, 
leaving a 42-ft. pillar. This has lately 
been changed to 18-ft. rooms on 80-ft. 
centers. This concedes the fact that 
pillar coal has now become the cheaper of 
the two. 

Roof conditions at these mines vary 
widely. Some sections show a true draw- 


* Mining Engineer, 568 N. 43d St., Columbus, 
Qhio. Fellow, Carnegie Institute of Technology 
on “Mechanical Loading in Coal Mines,’ 1924. 


By Epwin H. JOHNSON* 


slate which falls with the coal. Others 
show a cap-rock of sandy shale which 
parts readily from the stratum above 
and for safety is taken down after the 
coal is loaded out of a cut. Other places 
have roof coal left in the first mining. 
Also there are many sections having a 
firm shale top. The overlying strata are 
much the same. These consist of alter- 
nate shale and sandstone layers without 
much lateral strength. Because of the 
rugged nature of the country, the thick- 
ness of the cover varies sharply. 

The loading machines operate under 
the same conditions of mining as do the 
hand loaders in pillar drawing. Splits 
are driven across the room pillars 


parallel to the break throughs and the 
wing is cut into stumps. 

In hand loading the weight of the roof 
crushes the stumps badly and necessi- 
tates the placing of extra props and 
cross bars at the working places and in 
the adjoining room headings. Working 
places are often timbered three times, 
and some of the stump coal is not re- 
coverable. The difficulty of recovering 
stump coal is considerable where the 
coal is 9 or 10 feet thick. Failure to 
get all the coal results in loss of timber 
and in frequent over-riding weight along 
the pillar line. 

Using mechanical loaders, the com- 
pany gets nearly all of the coal. There 
have been 200 or 300 tons of coal in 
single stumps which were recovered by 
a machine in a single shift. None of 


Coloder working a stump, Pocahontas 
Fuel Co. 
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Rib line before pulling the props 


Letting the machine do the work 
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these working places ever has to be tim- 
bered more than once. In saying that 
nearly all of the coal is recovered, it is 
meant that usually none of the coal is 
left touching the roof when a stump is 
taken. The sound props are recovered 
and reused. Since nothing is left in the 
gob to cause a swinging weight, the falls 
are complete and little crushing is ex- 
perienced at or near the rib line. 

The small number of props in use is 
commented upon by visitors, who admire 
the working conditions. These visitors 
later find that the same roof will exhibit 
other characteristics under hand-loading 
conditions. 

Speed of recovery is the real secret of 
success in pillar drawing, for only by 
application of rapid loading is complete 
recovery likely to be possible with room 
and pillar mining in this field. This is 
illustrated by an experience often cited 
by the officials of this company. A cer- 
tain section of a mine had suffered a 
general squeeze, so dangerous that 
miners were withdrawn and the section 
abandoned. After some months had 
passed Coloders were started into this 
section. Gangs were kept busy relaying 
tracks in entries where the creep of the 
bottom had heaved the roadways out of 
shape. Under careful supervision, with 
double-shifted operation the pillar line 
was reopened; the squeeze was stopped; 
and thousands of tons of coal were re- 
covered which otherwise would have been 
lost. 

Figure I illustrates a typical section 
of the No. 3 Pocahontas seam and the 
nature of the strata which overlie it. 
None of the overlying measures are so 
tough or massive that much difficulty is 
experienced in breaking the roof. Faults 
are infrequent and not of great im- 
portance. 

In all of the theories regarding roof 
action, authorities are agreed upon one 
principle. The failure that occurs along 
a breaking line is a progressive action 
which begins as soon ‘as any of the coal 
is removed. Some subsidence results 
when rooms are driven before any rob- 
bing is done. This means that at some 
point above the coal a zone of weakness 
has developed, permitting a separation of 
the stratified layers of rock. When the 
robbing starts the subsidence continues 
and these partings become more fre- 


_ quent, extending for some distance into 


the coal barriers or room pillars. When 
the coal is nearly all removed the in- 
creasing tension in the bottom layers re- 
sults in failure and roof falls occur. 
Subsequent breaks result from the shear- 
ing of the lower layers by a progressive 
cantilever action. 

The point in this reasoning that inter- 
ests the mine official is the progressive 
nature of the elements of roof failure. 
Exposure of these measures to humid 
mine air results in some decomposition of 
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Fig. 1—Columnar section in Pocahontas 
quadrangle 


the strata which hastens the breaking 
action. However, all of these forces take 
time. Few examples of mining practice 
serve better to illustrate this fact than 
the mines in the No. 3 Pocahontas seam. 
Taking out a stump or the wing of a 
room pillar in one shift rather than in 
a week or two weeks will make a good 
roof out of a bad roof by keeping ahead 
of the roof action. 

Figure II shows a system of recovery 
by working diagonal faces off the ends 
of room pillars in Cherokee and Delta 
mines, in Cherokee by hand loaders, and 


Fig. 2.—Diagonal pillar faces at Cher- 
okee Mine 
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in Delta by Coloders. The physical con- 
ditions are much the same in both mines. 
At Cherokee the height of coal is 66 
inches with 6 inches of cap rock, while at 
Delta the coal is 72 inches with no cap 
rock or drawslate. The roof is supported 
by 8-in. props set 10 or 12 feet from 
the face. 

At Cherokee mine the overriding 
weight crushes the face so that very 
little cutting or blasting is done. Of nine 
faces in operation, only two or three are 
generally at full extent because the falls 
often ride over the props and shut off 
the faces. When this happens a “skip” is 
driven through at the end of the pillar, 
next to the gob, to reopen the face. No 
props are recovered. 

At Delta mine the faces are undercut 
and shot, since little or no crushing 
occurs at the face. The cut is loaded out 
in a shift, producing 90 to 100 tons. 
When loading is finished a new row of 
props is set and the props behind are 
pulled, about 40 percent of them being 
available for reuse. Faces are rarely 
lost. 

The crushing of the coal mined from 
room pillars is responsible for the pro- 
duction of much small-size coal, particu- 
larly in coal beds of a friable nature. If 
it is possible to keep ahead of the crush- 
ing action or to avoid it an improvement 
in lump production may be expected. 


COMMITTEE ON WOOD UTILI- 
ZATION MEETS 


T= National Committee on Wood 

Utilization met Wednesday, April 28, 
at the Department of Commerce, follow- 
ing the conference on April 27 of the 
Central Committee on Lumber Stand- 
ards. Problems of paramount impor- 
tance, selected from the hundreds of sug- 
gestions received from the lumber indus- 
try, were considered. 

The members of the committee repre- 
sent manufacturers, distributors, and 
consumers interested in the handling and 
using of wood and wood products. 
Among the more important questions to 
come up for definite action was the mar- 
keting of short lengths, odd widths and 
odd lengths of lumber, small dimension 
stock, and preserved wood. Various 
phases of important by-product indus- 
tries, such as wood chemicals, wood flour, 
charcoal, were considered. The pulp and 
paper industry was represented by a spe- 
cial delegation, this alone being an im- 
portant field of activity for the commit- 
tee to cover. 

“Utilize wood and save our forests,” 
is the slogan of the committee. The 
result of its work will be to impart better 
knowledge of efficient wood utilization 
and wood-using practices. Secretary 
Hoover is chairman of the committee, 
and the vice chairman is Colonel Greeley, 
Chief Forester of the United States. 
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MINING TWO COAL SEAMS SIMULTANEOUSLY WITHIN THE SAME 


BOUNDARY 


Experience In The Mining Of Two Coal Seams Simultaneously Within The Same Boundary, In 
Northern Cambria County, Pennsylvania, With A Small Interval Between Them And The 
Methods Employed To Overcome Difficulties 


sylvania, where two or more seams 

of workable coal exist, and where 
mining in two seams at the same time 
has been attempted, improper methods 
have been the source of many troubles 
and the cause of the loss of much coai. 
Much of the coal mined in this region is 
from mines on different seams with a 
small interval between them, and in 
many cases each seam is mined by a 
different company. 

In the writer’s experience in mining 
two seams simultaneously, many difficul- 
ties have been encountered and overcome. 
When mining of this character was 
started in this region the mines were 
laid out without regard for the mine in 
the seam above or below, as the case 
happened to be. It was not long until 
this practice was found to be the cause 
of trouble as well as the cause of the 


L: northern Cambria County, Penn- 


* Mining Engineer, Spangler, Pa. 


Sandy Shale 


Fig. 1—Columnar section of strata near 
Hastings, Cambria County, Pa. 
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loss of coal. Then the plan of mining 
the lower seam before work was started 
on the upper seam was originated. 
Where the lower seam is mined 
thoroughly—that is, where no pillars or 
stumps are left—this method has proven 
successful, especially in cases where both 
seams are controlled by the same com- 
pany. But in cases where different com- 
panies mine the different seams, this 
method had to be modified in such a way 
as to permit both companies to carry on 
their mining without disturbance. 
In one case where the mining was done 
in the lower seam without regard for 
the upper one considerable coal was lost 
in both seams. The mining in the lower 
seam was not thorough, pillars were split 
and small stumps were left which pre- 
.vented a uniform subsidence of the 
strata, and caused the roof of the upper 
seam to break and the coal to become so 
badly crushed that neither hand nor ma- 
chine mining could be done with any 
degree of safety. This section of the 


mine was abandoned, and the coal can 
never be recovered. This method of min- 
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ing was pursued under a greater part of 
the upper seam and threatened the entire 
upper seam mine. Finally the owner of 
the upper seam, for self-protection, was 
forced to buy the lower seam mine. 


As the upper seam was the most im- 
portant one, pillar robbing in the lower 
seam was discontinued. Mining in the 
entries in the lower seam was continued 
while the mining in the upper seam over 
these entries was carried on without any 
difficulty. The upper seam workings 
were continued over the mined-out area 
of the lower seam, but with great diffi- 
culty and at a considerable extra cost. 
In some sections there was an almost 
continual subsidence noticed, which we 
attributed to the gradual crushing of the 
stumps left in the lower seam. Over 
much of this area there was a separation 
of the bottom from the coal or the coal 
from the roof, or in the coal seam itself, 
of from 1 to 8 inches. 

In a portion of the area the coal in the 
upper seam was mined without the use 
of a mining machine; even hand mining 
was not necessary. The lower seam is 
36 inches thick, with a fire-clay bottom 
3 to 4 feet thick, and the upper seam is 
38 inches thick, with a fire-clay bottom 
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from 3 to 4 feet thick, and 20 feet of 
sandy shale for roof. Figure I shows a 
columnar section of the strata. 

Many mining men are, erroneously, 
under the impression that mining in the 
upper seam will not cause trouble in the 
lower seam. The fact is that improper 
mining in either seam will do damage to 
the other one. In one instance of recent 
occurrence this fact was brought forcibly 
to our attention. 

In this case the entries in both seams 
were driven simultaneously. After the 
entries in the upper seam were com- 
pleted the rooms were driven. Up to 
this stage no disturbance was noticed in 
either seam. Robbing of the room pillars 
in the upper seam was then started, and 
a number of them were completely rob- 
bed before a disturbance in the lower 
seam was noticed. At this stage the coal 
in the lower seam along the ribs of the 
entries was falling off, the top was 
breaking, and the bottom was beginning 
to heave. As the mining in the upper 
seam continued the condition got worse, 
until, finally, the bottom heaved so badly 
that the mine locomotive could not pass 
through the entry. Timbers were 
broken and caves were a daily occurrence. 
This condition continued for several 
weeks, during which time men were con- 
stantly employed replacing timbers and 
taking up bottom. Props were set a foot 
apart across the entire width of the side 
entries, but were of no avail. Cribs 
about 4 feet square were then built in 
the side entries and along the side of the 
main haulage entry, but did not relieve 
the situation. 


A thorough investigation revealed the 
fact that several blocks of coal in room 
pillars were left in the upper seam, which 
prevented a thorough cave. The strata 
above the upper seam broke and settled 
on ‘the blocks of coal, which transferred 
the pressure to the lower seam. Immedi- 
ately steps were taken to get these 
stumps out. Some of the coal was loaded 
into mine cars. Where mining and load- 
ing the coal was too dangerous, the re- 
maining stumps were shot out with heavy 
charges of powder. In this way the 
stumps were sufficiently weakened to 
permit the places to cave. 


The pressure was immediately released 
from the lower seam and has not given 
any trouble since. The interval where 
~ this occurred is 44 feet and consists of 
sandy shale and fire clay. The upper 
seam is 38 inches thick and the lower 
seam 36 inches thick. Each have a fire- 
clay bottom from 3 to 4 feet thick. 
Figure II shows the workings in both 
seams where this occurred. 

On another property where two mines 
are operating simultaneously on two 
seams, each mine owned by a separate 
company, the workings are so laid out 
that the upper seam will be completely 
mined out in a given section of the mine 
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seam. After the upper seam is com- 
pletely mined the rooms in the lower 
seam ‘are driven and the pillars robbed. 
The headings in the lower seam are 
driven at the same time that the mining 
is being done in the upper one. This has 
been the practice for several years, and 
to date has not given any serious trouble. 
In a number of instances the coal in the 
lower seam was sufficiently crushed to 
cause it to fall off the ribs. The roof 
was broken enough to require timbering, 
and some bottom heaving was noticed. 
This is attributed to obstruction from a 
cave in the upper seam. The condition 
exists where it is known that small blocks 
of coal have been left in the upper seam. 
The trouble in any one of the cases ex- 
tends over a small area. 


From the experiences noted above and 
from many other specific cases, it is con- 
cluded that two seams of coal with a 
small interval between them can be eco- 
nomically mined simultaneously if the 
workings in each seam are arranged with 
due regard for the other. The entries 
and rooms of each seam can be worked 
at the same time, but the pillars can not 


D workings 
Jean warkings 


Fig. 3—-Showing D seam advancing while rooms are worked and pillars robbed 
im E seam 


before any rooms are worked in the lower 


be robbed in the lower seam until the 
pillars in the upper seam are mined out, 
and given time in which to settle. 

Great care must be exercised in rob- 
bing the upper seam. It is important 
that the robbing be thoroughly done. 
Anything which might prevent a good 
cave, such as gob packs, cribs, or blocks 
of coal, should be removed. Anything 
which might prevent a thorough cave 
will invariably cause a pressure on the 
lower seam, which will be a continuous 
source of trouble. This is especially true 
when the entries and rooms in the lower 
seam have been worked. 

It is almost unreasonable to expect the 
robbing to be done thoroughly and other 
obstructions to caves removed in all cases. 
Therefore we have adopted the plan 
shown in Figure III. In this plan the 
mining in the upper seam is done in ad- 
vance of that of the lower seam, entries 
alone being worked directly under the 
mining in the upper seam. After the 
robbing is completed in the upper seam, 
and time has been allowed for settlement, 
the rooms in the lower seam can be 
worked and the pillars robbed without 
difficulty. 
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MINING UNDER A BAD ROOF AND HEAVING BOTTOM AT 
SUGARITE MINE, NEW MEXICO 


Description Of Methods Used—Retreating System Advantageous In Spite Of Heavy Timbering 
Costs, And Precautions That Must Be Observed Because Of Treacherous Roof—Practically One 


r HE Sugarite mine is one of six 
coal mine operations conducted by 
the St. Louis, Rocky Mountain & 

Pacific Company, with headquarters at 

Raton, N. Mex. 

The Sugarite camp and tipple are situ- 
ated at the bottom of a narrow north 
and south canyon, the drainage being to 
the south. The coal seam outcrops about 
200 feet above the tipple, to which the 
coal is brought by gravity planes from 
No. 1 mine on the west side of the canyon 
and No. 2 mine on the east side. The 
walls of the canyon rise steeply some 700 
feet above the coal seam and are capped 
by a lava sheet about 80 feet in thickness. 

The work in No. 1 mine is the subject 
of this paper. In this mine the coal 
pitches about 2 percent to the west. The 


* Assistant Engineer, St. Louis, Rocky Mountain 
& Pacific Co., Raton, N. M. 


By JAMES R. BARBER * 


coal is from 5 to 5% feet thick. It is 
a high grade domestic fuel, with an aver- 
age analysis as follows: 


50% 


Although no fire damp is found in this 
mine, neither matches, smoking, nor open 
lights are permitted. All main haulage 
is electric. No explosives are used in 
mining the coal, and only permissible 
grades are used in blasting rock. Main 
entries are thoroughly limestone dusted. 

It is intended in this paper to give 
some of the history of the operations and 
the difficulties met. 


Hundred Percent Of Coal Recovered 


The mine was opened in 1911 by a 
main entry and air course driven S. 20° 
W. in from the outcrop and on the strike 
of the seam. These entries are protected 
by a 300-foot barrier pillar on each side 
and a 50-foot pillar between entry and 
air course. Cross entries in pairs were 
driven et right angles to the main entry 
at 650-foot intervals. Rooms 22 feet 
wide on 50-foot centers were driven off 
the cross entries on the advancing sys- 
tem, the pillars to be pulled on the 
retreat. 

A description of the coal bed with the 
strata above and below will make clear 
the severe conditions to be met. The coal 
seam is nearly clean, except for a 1-inch 
band of bone about 5 inches from the 
top. This bone and 5-inch layer of coal 
is left up in the rooms to prevent the 
slacking of the roof. The roof is com- 


Fig. 1—Sugarite Mine, Method of Working 
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Fig. 2.—Cross section of room, Sugarite Mine. 


posed of from 4 to 7 feet of friable shale 
interspersed at times with two thin seams 
of coal. Above this shale mixture is a 
10-inch seam of coal which is the first 
firm strata above the main coal; then 
more soft shale above. The bottom for a 
depth of 6 feet is shale, the upper 10 
inches of which is exceedingly soft. 

To add to the difficulties of such a 
roof and bottom, the mine produces a 
small amount of water. This water, if 
not caught in sumps and pumped out 
immediately, causes the bottom to become 
boggy and heave badly. 


The face cleats of the coal seam are 
well defined at right angles to the strike. 
When weight comes on the coal it slabs 
off in blocks from 8 to 8 inches in thick- 
ness. 

Referring again to the first system of 
mining tried, with rooms 50 feet apart, 
to be driven 300 feet and pillars brought 
back, at the outset it was realized that 
unusual precautions must be taken to 
prevent extended squeezing. After six 
rooms were turned, a block of coal 100 

' feet wide was left before turning the 
seventh room. This, it was thought, 
would localize a squeeze if one started. 

With this system, no serious difficulties 
were encountered while mining near the 
outcrop. The roof gave little trouble 
and heaving of the bottom was not seri- 
ous except where considerable water was 
trapped. However, as the main and 
cross entries advanced and gained cover 

the timbering costs became excessive. A 
good many rooms were lost before they 


Sets spaced three foot centers 


reached their prescribed length or before 
much of the pillar was recovered. Cer- 
tain areas where considerable coal had 
been removed squeezed and heaved so 
badly that roof and bottom met. In 
places where the pillars alone remained 
and the rooms were very thoroughly tim- 
bered a very great side pressure devel- 


oped in this soft shale above the coal. © 


The crossbars showed great distress, 
bending and in some cases jack-knifing. 
This side pressure was so great as to 
cause a folding of these shales, which 
could be seen plainly at points just 
beyond a caved section. A photograph 
of one of these folds is shown in Figure 
III, which, while not a good photograph, 
may give an idea of this unusual condi- 
tion. 
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At this time we were trying to 
hold the roof in the rooms by 
using 16-foot crossbars 3 feet on 
centers in a 20-foot room. These 
were supported by four props, one 
on each side of the roadway and 
two toward the gob side. This 
left 4 feet beyond the crossbar, 
and a plan was tried of cutting 
a slot up through the shale roof 
to the 10-inch coal seam in this 
4-foot space. The idea was that 
this would relieve the side pres- 
sure. The side pressure was re- 
lieved, but in doing so it crowded 
the crossbar and props toward the 
gob side so much that the pit car 
could not pass. 


At this time a somewhat dif- 
ferent method of mining was 
being tried. In an inside pair of 
west entries which had reached 
the boundary, six T7-foot wide 
places had been driven to the 
right and six to the left, 50 feet 
on center. These were top 
brushed for height and timbered 
by sets 3 feet apart. These six 
places on each side were driven 
300 feet and connected by break- 
throughs at the faces. No. 1 room 
(the lowest place to the dip) was 

started back, taking 25 feet of pillar each 
side. After No. 1 had retreated 25 feet, 
No. 2 was started back. Successive pil- 
lars were started pulling back so that 
each was 25 feet back of the adjoining 
pillar. The above method of mining has 
merits which can not be discussed here. 


About this time the brushing and tim- 
bering costs were becoming so excessive 
that it was realized a drastic change 
must be made. After a thorough study 
by company men, advised by expert out- 
side assistance, the present method of 
mining by retreat was adopted. 

In planning this retreating system, the 
fact that the east entries had less cover 
and consequently the conditions would be 
less severe was considered. Also, these 
east entries are to the raise and water 
can be more readily handled. Therefore, 
two somewhat different methods have 
been used. 

The east entries are turned 300 feet 
between pairs and driven 1,800 feet to an 
arbitrary boundary. No rooms are 
turned until the pair of entries are com- 
pleted. These entries are timbered 
throughout with spruce sets 3 feet on 
centers. Twenty feet back from the face 
the first room is turned off each cross 
entry, followed by two more rooms in 
each entry. These three rooms are 


driven up 150 feet and the pillars drawn 
back immediately and almost completed 
before the next three rooms are turned. 
This cycle of operations is continued until 
the 1,500 feet of coal is worked out back 
to the 300-foot (continued on page 365) 
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THE MECHANIZING OF OUR COAL MINES* 


After Careful Study Of Industry Coal Men Are Of Opinion That Major Opportunity For Saving 
Lies In Mechanizing Mines—Cutting, Mining And,Conveying At Same Time With One Machine 
An Idea Receiving Careful Consideration By Operating Men 


N EVERY industry there is a 
| inclination and natural 


tendency to do things in the same 
way that every one else in the same 
industry is doing them, concentrating 
our efforts on doing them a little bit 
better than the other fellow. No gen- 
eral change of methods takes place in 
any industry in a brief space of time, 
except under the spur of necessity, 
usually furnished by bitter competition. 

I think that you will agree with me 
that such necessitous conditions exist 
in the bituminous coal mining industry 
today. Reacting to this universal stim- 
ulant, necessity, the coal mining indus- 
try has gone over its standardized prac- 
tice and customary sequence of opera- 
tions, with an open mind and a search- 
ing eye. 

After repeated study of operations 
and cost data, man after man in widely 
separated districts, has apparently come 
to the same conclusion, namely that the 
epportunity for a major saving lies in 
one place only. This is at the face and® 
as far back as the haulage entry. 

Here is located the major part of the 
labor item of mine coa¥ cost. Much of 
this is hand labor, in fact it is safe to 
say that more than 95 percent of all the 
coal used by the industries today has 
been man-handled about as follows: Dug 
out of tie side of a pile in semi darkness 
with a shovel, carried an average of 
one step on the shovel and lifted higher 
than the miner’s shoulders and placed in 
a car, which car is not in place to re- 
ceive this coal more than 75 percent of 
the time. 

Of course the miner does not need to 
shovel coal eight hours, but the two 
hours he loses are, generally speaking, 
during the time when he must shovel 
coal because the face is not ready to 
work on till the free coal is cleaned up. 
This means that he either wastes this 
time or uses it uneconomically in moving 
the more distant coal closer to the place 
where the car will be, thus handling this 
part of the coal twice. 

A commonly expressed, though per- 
haps not a very thoughtful view-point, 
has been that the miners generally work 
on a tonnage basis and will demand 
and receive double wages if their out- 
put is doubled by mechanical means at 
the expense of the operator. The corol- 
lary of this thought being that the in- 
dividual miner won’t work but half the 


* Paper presented to Amer. Soc. of Mech. En- 
gineers, New York City, March 11. 
+ Quincy, Mass. 
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time, in this case, The point missed 
here is that, with group machinery, 
there is no longer any possibility of in- 
dividual tonnage payment, the very ma- 
chinery itself will force tonnage work 
to be of the group type, and with group 
work an average number of absentees 
can always be allowed for and taken 
care of, without affecting scheduled pro- 
duction. 


Furthermore, in setting such new 
group tonnage rates it is not probable 
that these new rates will be such that 
the miner who had formerly made $10 
per day, would be raised to $20 per day 
for the same time and easier work. As 
a matter of fact most of such work now 
going on, is being done on a day rate 
basis, and the men like the idea and 
take to it both because the work itself 
is easier and because of the element of 
social intercourse thus introduced into 
lives notably barren in this respect. The 
logical development here would seem to 
be in the direction of day labor with a 
group bonus for group tonnage produc- 
tion. 


The factor just spoken of, namely the 
social element introduced into the 
miners’ lives in this way, is an intangi- 
ble, which seems an airy nothing to the 
man in a busy office seeking privacy; 
but to the miner underground it seems 
to be of real importance. When we 
stop to think, this is understandable. 
Men always prefer to do manual labor 
in gangs rather than individually, or in 
pairs. Those of us who have passed 
through a stage of being paid for muscle 
alone, should be able to remember this. 

Many an otherwise thoroughly com- 
petent engineer or executive has failed 
to make a success of a carefully worked 
out and mechanically correct project, 
through neglect of such human préftr- 
ences, the likes and the dislikes of the 
man behind the shovel. 

While I, for one, can not claim to 
have foreseen this result, and more time 
will have to pass before it can be said 
to be proved generally, still it is very 
interesting to note that, even ‘with no 
increase’ of wages, these better,’easier 
and more social conditions are attract- 
ing a higher grade of more intelligent 
labor underground. This is cértainly 
important and will mean a lot to the in- 
dustry, if general experience parallels 
individual experience in this respect. 


To get back to the general subject of 
mechanizing the hand labor operations 
from the face, let us ask ourselves two 
questions: 

First, what is the order of magnitude 
of the possible savings at this point? 

Second, what means are in sight that 
appear as possible or probable means 
for achieving such saving? 

Taking up the first question: What 
is the order of magnitude of the pos- 
sible savings over present hand labor 
methods from the face, out to the haul- 
age entry? Please note that this ques- 
tion deals solely with the possible saving 
in hand labor, without defining the par- 
ticular mechanical method to be used. 

While there are larger figures on good 
authority, the figures I am going to give 
are based on personal experience. I do 
not believe, however, that the use of this 
or that particular method or means 
should affect these results materially, 
provided the method selected fits the 
conditions in the particular mine. This 
is a new thought to many and deserves 
to be emphasized. There is not and 
never has been one best method of hand- 
ling bulk materials mechanically. Suc- 
cess follows a wise selection of mechan- 
ical means, where the machine and the 
method are respectively so modified and 
coordinated that they work together to 
the best advantage under the special 
conditions in the particular mine. 

Where a certain group of workmen 
average 10 tons per eight hours, doing 
their own track laying at the’ face and 
their own drilling and shooting, under 
a suitable and carefully worked out 
mechanizing system, these same men can 
and do handle from 20 to 30 tons per 
eight hour shift, depending upon how 
much shooting, drilling and moving of 
ejuipment they are required to do. The 
actual tons quoted are not: significant, it 
is the proportional inerease obtained 
that has a real meaning for us. The 
methods used for mechanical handling 
to which these figures apply, were most- 
ly chain conveyors. I have seen, and 
others here can tell you of, similar re- 
sults with belt and apron conveyors, In 
such cases, shovels, man handled, are 
used as of old, merely the conditions 
under which the shovellers- work, are 
changed. 

Under other mining conditions, cable 
drags have successfully replaced the 
shovellers entirely with equal or better 
results, and where lumps are not large 
belts will undoubtedly find their place 


| 
| 


May, 1926 


in the future. Circumstances frequently 
call for a combination of two or more 
of these methods, but the results to date 
fall within the limits mentioned of two 
to three times the normal room and 
pillar output of the same individual. 


The mining methods used in these 
various applications, run the whole 
gamut from straight room and pillar, 
through modified room and pillar, modi- 
fied long wall to long wall. It does not 
require a prophet to see that some of 
these applications, useful as they are in 
themselves, are merely half-way sta- 
tions furnishing the necessary back- 
ground for a still more substantial suc- 
with loading machines. It has 
seemed to me sometimes that the cart 
frequently preceded the horse in much 
of our experimenting with loading ma- 
chines. A suction dredge without a dis- 
charge pipe would be analogous to a 
loading maching without anything to 
load into. Like most machinery, load- 
ing machines can earn no dividends 
when they are idle. 


cess 


We are now ready to attempt the 
answer to our first question: What is 
the order of magnitude of the possible 
savings, through mechanizing the oper- 
ations from the face to the haulage en- 
try? On the face of the results quoted, 
this would appear to be not less than 
50 percent of the direct labor. Please 
note, however, that we are speaking of 
the possible saving. The actual saving 
to date usually has been less than 50 
percent of the direct labor, particularly 
at the start. This is not surprising, be- 
cause the mechanical details of the va- 
rious types of equipment have not had 
time to go through the normal cycle of 
improvement and the operating forces 
have not had time to develop the tech- 
nique of operation. 

Under almost every conceivable 
mechanizing scheme, the unit becomes 
a group instead of one, or, at the most, 
two individuals. This means that one 
consequence of the complete mechanizing 
of any mine must be to greatly reduce 
the area worked for a given production. 
Concentration of working areas of the 
order of magnitude of 10 to 1 are to 
be expected. On paper your mine fore- 
man can show from this a saving of 
general underground overhéad labor of 
from 20 to 25 percent, but this saving 
will not appear on the cost sheets till 
the whole mine is mechanized, the idle 
parts closed, and the unnecessary por- 
tion of the overhead labor pried loose 
from its hereditary jobs and absorbed 
in the productive labor. This takes 
time. It took the Government five years 
to reduce their Departmental organiza- 
tions in Washington after the war! 
When this reduction has been accom- 
plished, this item of savings in over- 
head labor should fully balance the ex- 
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tra men used to handle and operate the 
machinery employed in the mechanizing. 
Then, the possible saving will become 
the actual saving. At first we will have 
to be satisfied with about half the pos- 
sible saving. 


We now come to our second question: 
What means are in sight that appear 
as possible or probable ways for achiev- 
ing such savings? 

In some of the early efforts, the as- 
sumption was made that the mining 
system would have to be altered radi- 
cally to fit the mechanizing means. In 
the light of present experience this 
seems to have been unnecessary, because 
the available means for mechanizing 
are so numerous and various that suit- 
able ones can be and have been adapted 
to almost every type and method of 
mining. On the other hand, it is often 
more economical in the individual case, 
to change the mining system, where this 
is allowable. There are two main. rea- 
sons for not changing a mining. system, 
where money will be definitely saved by 
doing so: One is the safety of the work- 
men and property, and the other is 
mental inflexibility on the part of the 
management; of course either may 
function separately or both together, 
Where the mining system can not be 
changed, it is reasonably certain that 
some form of mechanizing can be 
adapted and modified to fit existing con- 
ditions. 

It is well to bear in mind that equip- 
ment already developed above ground 
should form the basis for the develop- 
ment of similar underground equipment; 
but that the mere transplanting of such 
equipment bodily, without suitable modi- 
fication, will always prove unsatisfac- 
tory. In making such modifications to 
fit underground conditions, full advan- 
tage should be taken of the years of ex- 
perience gained above ground with sim- 
ilar coal handling equipment. This is 
where the material handling section of 
the A. S. M. E. may individually or 
collectively be made of use to the mining 
fraternity. The two or three state- 
ments about the use of above-ground 
experience, below-ground, sound so self- 
evident that they hardly seem worth 
saying, but they certainly need to be 
taken to heart because the facts are that 
our general practice seems to have been 
almost the exact opposite. That is to 
say, we have not generally made use 
of above-ground coal handling expe- 
rience under-ground, and we have at- 
tempted to transplant developed above- 
ground equipment bodily into our mines. 
In these two mistakes may be found the 
reason for many of our failures. 

I have digressed a little. The ques- 
tion before us is: What means are in 
sight which are capable of achieving im- 
portant savings near the face? As this 


359 


is to be a verbal, nor a visual, table, I 
will simplify it by restricting myself to 
conveying methods, and assume, for the 
reasons already stated, that the loading 
machine should follow rather than pre- 
cede the conveyors. The more prom- 
ising of the efforts with which I am ac- 
quainted, may be grouped as follows: 
LONG WALL: 


Cable scraper or hoe. - 

Chain conveyors. 

Apron conveyors. 

Combined mining and conveying. 
Jigging conveyors. 


MODIFIED LONG WALL: 


SAW TOOTH OR Y— 
Apron conveyor. 
Chain conveyor. 
Cable scraper or hoe. 
One or more of these combined with belts. 
Jigging conveyors. 


V TYPE— 


Apron conveyors. 


ROOM AND PILLAR: 


Cable scraper or hoe. 
Chain conveyors. 


A ae of either or both of these with 
Its 


Belt conveyors alone. 

Each of these conveyor types has its 
strong and weak points. Salesmen will 
present the former, but unless we fa- 
miliarize ourselves with the inherent 
weaknesses of each type, we can not 
hope to select and adapt wisely, except 
by some more or less fortunate accident. 

The logical line of development of the 
heavier type of apron conveyor will be 
to so improve it that it can come closer 
and closer to the face to be shot. This 
leaves little opportunity for the use of 
loading machines. On the other hand, 
the next and obvious step with most of 
the other types of conveyor (except the 
cable scraper) is to adapt a suitable 
loading device to caterpillar traction 
and develop a successful continuous feéd 
therefrom to the conveyor and thus eli- 
minate most of the hand shovel labor, 
already materially reduced by the con- 
veyor. This you will notice assumes 
that the loader is introduced into the 
scheme after the conveyor application 
has been fully worked out, has paid its 
way and reached a state of reasonable 
work.ng perfection. It does not pay to 
attempt to introduce two separate but 
interdependent improvements at once. 
The reason that the conveyor should 
precede the loading device is that the 
conveyor installation will pay its way 
as it goes, and nothing will have to be 
undone when the loaders are later in- 
troduced. Also the cleaning problem is 
postponed. 


Below ground as well as above, there 
is no one best type of conveyor, some 
types have received more attention than 
others and their underground develop- 
ment had proceeded farther, but each 
has its own strong points and weak- 
nesses which must eventually determine 
its individual field of usefulness. It is 
inevitable that in many cases the best 
results will (Continued on page 365) 
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Fig. 1—Front view of the O’Toole Cutting and Loading Machine with the roof control machines in place 


AN EXPERIMENT IN COMBINED CUTTING, MINING AND LOADING 


IN COAL MINES* 


Introduction Of Cutting And Loading Machines Should Bring About: Reduction Manual Labor; 
Increased Production Per Man; Better Transportation And Ventilation; Reduction In Timber 
And Drainage Costs; Increased Percentage Domestic Sizes And Reduction In Hazards 


HE mining of coal must increase 
if the prosperity of the country 
is to increase, for the reason that 
oil and natural gas, which have been 
until recently produced in quantities 
largely in excess of demand in the 
United States, are now on the declitie, 
and will soon be withdrawn from the 
power production field; and the possible 
production of power from hydro-electri- 
cal plants in the commercial centers of 
the country has been largely over- 
estimated. 


Therefore the greatly increasing de- 
mand for power must be supplied by 
coal, and particularly by bituminous 
coal. Some means of lightening the 
labor of our miners and increasing the 
production of coal from our available 
labor supply must be found. Machinery 
must be more generally applied to coal 
mining. At present, machinery is ap- 
plied quite generally to coal handling 
outside of the mines, but only to a 
very limited extent inside the mines. 

In the mining of coal we are still in 
the old hand shovel and hand pick 
stage. The coal seams of the United 
States, particularly the seams of bitu- 
minous coal, lie in horizontal blanket 
beds in the stratafied rocks of the earth 
at varying distances below the surface. 
From these seams, or beds, we mine ap- 
proximately 525,000,000 tons of coal an- 
nually. 

The object te be attained in mining is 
to break the seam of coal up so that 
it can be handled, and get it into a mine 
car, conveyor or vehicle of some kind, 


* Paper presented at meeting held under 
auspices of American Society of Mechanical Engi- 
needs and National Coal Association, New York 
Citv, March 11. 


+G neral Manager, U. S. Coal & Coke Co., Gary, 
W. Va. 
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so it can be moved to the point of con- 
sumption. 

The United States Coal & Coke Co. 
is a subsidiary of the United States 
Steel Corporation, and mines coal ex- 
clusively for by-product coke ovens 
operated by the constituent companies 
of the corporation. They have mines 
at Gary, W. Va., and Lynch, Ky. At 
its mines this company had been con- 
ducting experiments with a type ma- 
chine which undercuts the coal seam in 
such a manner as to permit the weight 
of the over-lying strata to be thrown 
on the undercut coal, which extra 
weight breaks the coal loose from the 
seam without the use of explosives. 
The coal broken loose, in falling, lands 
on a conveyor which is in motion and 
which conveys it to and loads it into 
the mine cars. 

To successfully break the coal loose 
from the seam by roof pressure, it is 
necessary to have the roof under con- 
trol. 

Roof control is the most difficult oper- 
ation in mining, and for the successful 
operation of this machine it is necessary 
to have complete roof control. Roof 
control means the holding of the roof 
of the mine up during the process of 
mining, and letting it come down when 
there is no further necessity for hold- 
ing it up. The proper control of the 
roof in any method of mining is one of 
the most difficult, dangerous and ex- 
pensive items of work connected with 
mining. 

It is difficult because the roof varies 
in composition and texture. It is dan- 
gerous because at times it gets beyond 


control and falls without warning and 
injures the workmen. It is expensive 
because when it gets beyond control, it 
comes down before the mining of the 
coal is completed, and has to be moved, 
or the covered coal is lost, which adds 
to the expense. An additional expense 
is the cost of timber, or other supports 
used for its control, and the labor cost 
of placing and removing timber and 
supports. 


EXPLANATION OF THE ROOF PROBLEM 


The strata overlying coal seams gen- 
erally weighs about 160 pounds per cubic 
foot. Therefore, with a cover 100 feet 
thick, the load on each square foot of 
the coal seam would be 160 times 100, 
or 16,009 pounds, or 8 tons. This load 
would be increased directly in proportion 
to the percentage of the coal which was 
removed in the first workings. If 50 
percent of the coal is being extracted in 
the first workings, this load will be 
doubled, which will give an average load 
of 16 tons per square foot, which is about 
the safe load for red brick in the wall 
of a building. 


Safe Load Per Square Inch Allowed On 


Brick Work 
Common: Lbs. 
Portland cement mortar ...... 175 
Good lime and cement mortar.. 125 
Good lime mortar ............ 100 


(Stresses allowed on brick work taken from 
Chicago Building Ordnance and given in Hood 
& Johnson Handbook of Building Construction, 
Vol. I, p. 11.) 

In mining, the weight on the pillars 
left to support the roof becomes greater 
as mining progresses. The pressure per 
square foot on that portion of the coal 
seam adjacent to the open area will vary 
in proportion: 


1. As to the thickness of cover. 
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2. As to the strength of overlying 
strata. 

3. With distance between the pillars, 
as the pressure is carried from pillar to 
pillar, just as the pressure on the abut- 
ments of a bridge is carried from abut- 
ment to abutment, and becomes greater 
as the length of the span or distance be- 
tween the abutments becomes longer. 

The pillars are to the overlying strata 
or roof of the coal mine as the abutments 
or piers are to a bridge, and the layers 
of the overlying strata are to mine roof 
as the girders of a bridge. They carry 
the weight from pillar to pillar over the 
excavated portion of the mine as the 
girders of a bridge carry the weight and 
load of the bridge over the unsupported 
space between the abutments of the 
bridge. 

The stratafication overlying coal seams 
varies greatly in strength in different lo- 
calities. At places there are layers of 
massive sandstone 200 feet thick overly- 
ing the coal seam, which requires a large 
area of the coal seam to be extracted 
before its own weight and the weight 
above it will break it down. In such 
cases the space between the mine pillars 
may have to be extended until it is three 
times as far from pillar to pillar as the 
thickness of the strongest band of rock in 
the overlying strata. 

For example: If the strongest band of 
strata overlying the coal was 200 feet 
thick, the workings in the seam would 
have to be excavated about 600 feet in 
width before it would break, and if such 
was the case, and the cover was 300 feet 
thick, the rupturing load on the coal 
pillars adjacent and surrounding the ex- 
cavation would be as follows: 

160 (weight of strata per cu. foot), 
times 300 (thickness of cover), times 
300 (one-half the distance from pil- 
lars), divided by 2,000 lbs. (1 ton), 
equals 7,200 tons per square foot, less 
the weight of the more friable portion 
of the strata between the-coal seam 
and predominating or load-carrying 
band of the overlying strata, which 
would have fallen to the height of 
the load carrying band as the excava- 
tion of the opening in the seam pro- 
gressed. 

When the girders of a bridge come 
to the rupturing point, the girder rup- 
tures or breaks at, or about the center, 
the ends bearing on the abutments rais- 
ing in the air, and drawing toward the 
center, to let the center go down; but 
in the rupturing of the roof of a coal 
mine, when the load on the band of 
strata, which is carrying the weight to 
the pillars becomes too great and reaches 
its rupturing point, it can not move to- 
ward the center as a bridge girder does, 
as it is held fast in place at both ends 
by the overlying strata on the unex- 
czvated portion of the seam; and as it 


must fracture when the stress becomes 
too great for its strength, the moment 
the load on the center produces a de- 
flection at or near the edge of the pillar, 
it comes down, and the pressure on the 
pillars adjacent is then reduced to about 
its regular pressure. 

Just before the strata breaks is the 
critical moment in roof control. There- 
after the pressure will be approximately 
that due to the thickness in feet of the 
overburden, and would be reduced to 
exactly the weight of the overburden if 
it was not for the reason that the strata 
will not shear vertically, but generally 
about 15 degrees from the vertical, and 
overhanging the open area. 

It is under this overhang of the pillar 
that the machine works, and it is the 
pressure due to this overhang that brings 
down the coal, at times fracturing it 
even before it is undercut, so that it falls 
ahead of the cutters, and the only work 
the cutters have to do is to square up 
the bottom. 

Roof control more or less affects all 
the branches of mining. If you can con- 
trol the roof, you can take out all the 
pillars on their turn, and reduce the 
open workings of the mine to a minimum, 
which will reduce the territory to be 
ventilated and drained, timbered, et 
cetera. All the coal in the seam can be 
extracted, and this complete extraction 
can be accomplished with very slight 
damage to the surface, as the surface 
would be let down more evenly with 
fewer fractures. 


EXPLANATION OF MINE DANGERS 


All mines have danger zones. In some 
mines the danger zone is larger and more 
acute than in others. Some mines have 
a danger zone at the working face in the 
solid coal, caused by explosive gas being 
liberated as the mining progresses. Some 
mines have a danger zone in the second 
mining, or pillar drawing stage, caused 
by explosive gas being liberated from the 
strata overlying the coal, which is liber- 
ated when the strata is broken. This 
explosive gas, being lighter than air, ac- 
cumulates in the high places, such as the 
cavities and crevices, caused by breaks 
in the strata or falls of the mine roof, 
and, if in sufficient quantities, the ad- 
jacent open workings. 

Some mines have danger zones, due 
to large open spaces left in the mine, 
due to the non-extraction of pillars, and 
such open spaces, when not properly 
ventilated, become the same as a back- 
water of a stream. In such open areas 
the very fine coal dust that is carried in 
the mine air settles on the sides, timber- 
ing, and floor, just as mud from the 
water settles in backwater sections, 
which dust will be raised in the mine 
atmosphere at every inrush of air caused 
by the passing of the haulage motor, 
falls of roof, small gas or powder ex- 
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plosions, etc. In all mines there are dan- 
gers from falls of material either from 
the sides or roof of all places in the 
mine. In our mines we draw a line hori- 
zontally along the sides of all hauling, 
traveling and air ways, and along the 
face of each working place, 3 feet from 
the bottom, and consider all space above 
this line as a danger zone. 

The mining law of most all mining 
states requires the removal of danger 
from all abandoned or temporarily aban- 
doned open spaces in the mine. This 
should mean that they must be properly 
ventilated. This brings up the question: 

Wuat Is PROPER VENTILATION? 

According to Allen and Walker’s book 
on “Heating and Ventilation,” page 181, 
table 39, all the air in public waiting 
rooms should be renewed four times per 
hour; public toilet rooms, 10 times per 
hour; small convention halls, 4 times 
per hour; general officers, three times 
per hour; public dining rooms, four times 
per hour; banquet halls, five times per 
hour; hotel kitchens, four to six times 
per hour; textile mills, four times per 
hour. 

Do open spaces in mines require as 
much or more ventilation than these 
classes of buildings? If so, this open 
space in mines becomes a very serious 
matter. For example: 

The open space in a mine producing 
3,500 tons of coal per day is as follows: 


Cubic feet 
Length in of open 

feet. workings. 
Machine room . os 8,900 1,091,140 
11,280 968,049 
Drainage heading ....... 14,800 1,814,466 

Total number cu. ft. open work... 


28,422,418 


As this mine has a capacity of 3,500 
tons of coal per day the above equals 
about 8,000 cu. feet open space in this 
mine for each ton of daily capacity. 
Eight thousand cu. feet per ton of daily 
capacity is possibly the minimum amount 
of mine space any mine operated on the 
room and pillar system with the type of 
mining machinery now in general use 
should have. The average for the coun- 
try would be about 20,000 cu. feet of 
mine space per ton of daily capacity. 

If this mine was ventilated as well as 
general office buildings, it would necessi- 
tate the circulating of 576,000 cu. feet 
of air through it each 24 hours, per ton 
of coal produced. 

If this mine was ventilated as well as 
convention halls, it would need 760,000 
cu. feet of air each 24 hours per ton 
produced. 

If it was ventilated as well as banquet 
halls, it would need 960,000 cu. feet per 
24 hours, per ton produced. 

Some large mines produce as much as 
10,000 tons of coa) per day. One ton of 
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Chart showing comparison of tons loaded per man-hour by the O’Toole Cutting and Loading Machine and the old method 


coal in the solid seam occupies about 25 
cu. feet of space, therefore each day’s 
mining produces 10,000 times 25, which 
is 250,000 cu. feet of open space, plus 
the cu. feet of rock and refuse that is 
removed. 


Allowing 200 days for a year, at the 
end of the first year there will be 
50,000,000 cu. feet of open space in such 
a mine, and if in 10 years no pillars are 
drawn, and open spaces are not filled by 
water or other means, there will be 
500,000,000 cu. feet of open space in such 
a mine. 

I have developed this subject of mine 
ventilation for the purpose of showing 
you the magnitude of the problem of 
properly ventilating large mines by re- 
placing all the air from their vast spaces 
three, four, or five times per hour, as 
required in office buildings, assembly 
rooms, or banquet halls. 

Two shafts were sunk at Gary, W. 
Va., 600 feet to a coal seam by the 
U. S. Coal and Coke Co., in June, 1915. 
Since that time the mine has been devel- 
oped, and 1,710,257 tons of coal mined 
and shipped, and, in addition, this mine 
has hoisted and stored on the mountain 
side a great amount of rock and refuse. 
Therefore the space evacuated in the 
mine is approximately 45,000,000 cu. 
feet. 

As they have drawn no pillars to cave 
the rock, or filled the space from which 
they mined the coal and rock, this ex- 
cavated space is standing full of air. To 
ventilate this mine there is 200,000 cu. 
feet of air per minute going in one of 
these shafts and about the same amount 
coming out the other. The chemical 
analysis of the exhausted air shows that 
it contains .9 of 1 percent of explosive 
gas (carbureted hydrogen—CH,). 

This CH, transpires from the coal sur- 
rounding the spaces from which the coal 
shipped was mined. When it first issues 
from the coal it is pure, but when it 
comes in contact with the mine air it 
diffuses and mixes with the mine air 
and pollutes it to the extent that all the 
air coming from the mine contains .9 of 
1 percent of CH. 

During the diffusion period, it has 
passed through all percentages of mix- 
tures of gas and air, from the pure car- 
bureted hydrogen to the mixture of car- 
bureted hydrogen and air which is ex- 
hausted from the mine. 

Carbureted hydrogen, when pure, is 
non-explosive, but when mixed with air 
it becomes violently explosive. 


This mine produces about 2,500,000 
cu. feet of pure CH, per 24 hours, and 
at all times there are about 400,000 cu. 
feet of pure carbureted hydrogen, mixed 
with the mine air occupying the spaces 
in the mine. This mine has about 130 
working places, is equipped with the 
usual mining machines, and produces 
about 2,000 tons of coal per 24 hours, 
averaging about 15 tons of coal per work- 
ing place per 24 hours. 


This mine uses about 700 pounds of 
explosives per 24 hours to break down 
the coal and-rock. The mine is only re- 
ceiving one-tenth the air required to 
properly ventilate general office build- 
ings, and for the want of more air is 
dangerous. It is possible to increase the 
air entering this mine about 50 percent, 
but only at a great expense, as the 
velocity of the air current in the shafts 
is now 1,500 feet per minute, and 
the power required to produce more air 
will increase as the cube of the velocity. 
Therefore to secure 50 percent more air 
will require over three times the power. 
To get general office air requirements 
into the mine would require 1,000 times 
the present power. 


To safely increase the production from 
this mine operations can be concentrated, 
so that the production from each working 
place will be from 300 to 400 tons per 
working place per day, instead of 15 tons 
per working place, as at present. The 
ventilation will then be a small problem, 
and the mine will be made safe for the 
workmen. 


The benefits received by the introduc- 
tion of the cutting and loading machine 
are as follows: 


(1) Increase the amount of coal com- 
ing from a given amount of space or 
open territory by the concentration of 
operation, intensified operation in a 
smaller territory by the larger applica- 
tion of mechanical power than is possible 
by the present method of applying me- 
chanical power and hand labor com- 
bined. 


(2) A reduction of manual labor nec- 
essary to produce a ton of coal. 


(3) Increase the amount of coal pro- 
duced per man per hour by the coal 
getter or the man who works at the face, 
getting the coal. 


(4) The increasing of the amount of 
coal transported per man-hour by the 
men engaged in the Transportation De- 
partment of the coal mine by substituting 
conveyors for present methods. 


(5) The reduction of the amount of 
ventilation required in a coal mine on 
account of the reduced open spaces in 
the mine. 


(6) Reduction of amount of timbering 
by reduction of open spaces requiring 
timber. 

(7) Reduction in the amount of drain- 
age for same reason as given above. 

(8) Increase the number of tons pro- 
duced per ton of timber and other mate- 
rials and supplies used. 

(9) The increase in the percentage of 
the large or domestic sizes of coal— 
about 15 percent—due to the absence of 
the pulverizing effect of the explosives, 
and the consequent reduction in the 
amount of the smaller or fine sizes of 
coal, which are of less commercial value. 

(10) Reduction of the hazard in coal 
mining, both as to catastrophies (gen- 
erally due to explosions, which have al- 
ways occurred with varying frequency, 
and kill men in large numbers in the 
twinkling of an eye), as well as a reduc- 
tion of hazards to the individual miner, 
as it will be possible to keep the men 
operating the machine under closer su- 
pervision in a place that can be well 
lighted. 

We have experimented with the ma- 
chine as a cutting and loading machine 
performing these two functions of min- 
ing at the same time; also undercutting 
with it separately and loading with it 
separately. Strange to say, it requires 
less power to operate the machine when 
cutting and loading than when loading 
only. As it is primarily a cutting and 
loading machine, we operate it as a cut- 
ting and loading machine. 

We have worked it on ribs and stumps 
and slabs. Where we have operated this 
machine the seam is about 7 feet thick 
and lies flat, but we believe that the ma- 
chine can be operated to mine all the 
coal in any seam from 2% to 12 feet 
thick, and where the seams lie at all 
angles of inclination, from horizontal to 
vertical. 

We also believe it applicable to the 
mining of all kinds of coal—antharcite, 
bituminous or lignite—and that it can 
be made applicable to the mining of the 
soft iron ores of Michigan and Minne- 
sota, or the oil shales of Colorado. 

The first experimental machine was 
put to work on the 30th of November, 
1923, and it has been working continu- 
ously up to the present time, and is still 
working. 

The total possible hours, since the ma- 
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Fig. 2.—Second type.of roof control machine, built like a tractor or army tank 


chine was installed, is 15,147. The ma- 
chine has been in operation and was 
either cutting and loading coal, undergo- 
ing repairs, or being moved from one 
place to another, being stopped on ac- 
count of roof conditions, or from various 
other causes. The percentage of time of 
operation of each item is as follows: 


Delays from Dec. 1, 1928, to Feb. 28, 1826 


Hours Percentage to 


Come of Duy lost total time lost 


Electrical equipment failures. 726 7.3863% 


Mechanical failures ......... 1,679 17.0821% 
Beek 4,077 41.4798% 


Miscellaneous (delays in other 
departments over which ma- 
chine crew has no control). 3,347 34.0523% 


9,829  100.0000% 


You will note that 24.4 percent of the 
delays were due to electrical and me- 
chanical failures, which is not unusual in 
an experimentai machine. However, you 
will note that the principal cause of 
delay with this machine has been on 
account of the roof, the moving and re- 
setting of timbers. This gave consider- 
able trouble at first, and it was thought 
by many to be an insurmountable diffi- 
culty, but has resulted in the develop- 
ment of a roof control machine. 

This concentration of the operation 
renders it possible to mechanically con- 
trol the roof by use of “Roof Control 
Machines,” which will reduce the amount 
of timber and the necessity for it, and 
also the labor now required to put the 
timber used in place. 

The cutting and loading machine 
itself is built up of structural steel, prin- 
cipally plates, bars and angles. It is 
built in variable length sections up to 
20 feet in length. Our present machine 
is only 50 feet in length, but we believe 


it can be successfully operated in 100- 
foot lengths or to any length at which it 
is possible to operate a drag conveyor. 
The chain that cuts the coal travels hori- 
zontally around the frame. The chains 
and bars that form the drag conveyor 
travel around the frame vertically. 

The chart shows graphically the oper- 
ation of the machine in tons of coal pro- 
duced per man-hour since it was first put 
into operation as compared with our old 
style of operation. The man-hours per 
ton shown, include all repairs to ma- 
chine, moving machine, timbering and 
experimenting with various methods of 
operations and various roof control ma- 
chines. 

For the month just passed—Feb- 
ruary, 1926—the men working the ma- 
chine produced 2.476 tons per man per 
hour, while the men working by the old 
method in the same mine, produced 1.88 


Fig. 3—Third type of roof control ma- 
chine, built in the shape of a crib 
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tons per man per hour. This 1.88 tons 
per man-hour is very high for the old 
method of operation. There are very 
few, if any, other mines in the United 
States that will reach this production 
per man-hour. This shows that the effi- 
ciency and production of the men per 
man-hour has been increased .596 tons 
per hour, or 31.7 percent. 

Following are some of the best records 
made by the machine: 


Tons 
Best consecutive one hour............... 63 
Best consecutive eight hours nee 318% 
Best consecutive 16 hours.......... aae 518 
Best consecutive 24 hours............... 672 
Best consecutive 48 hours............... 1,274 
Best record for one month............... 9,958 


Figure 1 shows the No. 3 machine at 
the Lynch mine shop with roof control 
machines in place. This machine was 
built and is in operation at Lynch, Ky. 
It is built around two old under-cutting 
machines, for the purpose of demonstrat- 
ing the possibility of changing our pres- 
ent under-cutting machines into cutting 
and loading machines. 

Attention is called to the vertical 
shearer on the end opposite the loading 
end. This vertical cutter is only about 
2 feet high, but it can be extended to 
any height desired. This cutter can be 
put on or taken off in a very short time, 
and is designed to shear the tight rib 
when cutting and loading machine is 
working on a slab. 

The roof control machines are equipped 
with a five horsepower motor and 
mechanism which propels themselves and 
the cutting and loading machine forward. 
You will notice that there is a 6-inch by 
6-inch block resting on top of the rollers 
on each of these machines and there is 
a plank 2 inches by 10 inches by 12 feet, 
mortised to them. When unnecessary, 
this plank is left off, and only the 6-inch 
blocks with projecting pieces used. When 
the roof control machine travels out 
from under these blocks and plank, and 
they drop off at the rear of the machine, 
they are brought forward and again 
placed on the front. When the 12-foot 
span, shown in the photograph, is too 
great to control the roof, another roof 
control machine is placed between them. 

Figure 2 is a larger view of the roof 
control machine. You will see that it is 
built like a tractor or Army tank with 
the exception that it has rollers on the 
top. Sticking out of the side is -the 
handle of a 200-ton hydraulic jack, 
around which the machine is built. This 
jack raises or lowers the top portion of 
the machine where the variable thick- 
ness of the seam makes such adjustment 
necessary. 

As explained in the former view, this 
tank propels itself and the cutting and 
loading machine forward, and when in 
sufficient numbers, will control the mine 
roof and protect the machine from the 
possibility of being covered by roof falls. 
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We believe, by the use of these tanks, 
we can control any kind of roof over- 
lying any coal seam. We have built 
these roof control machines in three 
types; one on which the rollers were 
placed in the caterpillar chain, the front 
of the roof control machine sliding on 
these rollers. The view shown here is 
the second type. 


These two types propel the machine 
forward into the coal, protecting the roof 
as the coal is excavated, and permitting 
the roof to fall and slide off the back of 
the roof control machine, when there is 
no further necessity for holding it. 

Figure 3 is the third type of roof 
control machine, and is built in the 
shape of a crib. It is made collapsible 
by the top part sliding down over the 
bottom part. When carrying the load 
it is held in position as shown by a chain. 
The proper angle of the sliding parts is 
the essential feature of this crib. 

This crib, as shown, is now being oper- 
ated by hand, and is smaller than they 
will be built when operated by a motor, 
which motor will be placed in the bottom 
part of this crib. This motor will drive 
a nut feeding a threaded bar, forward, 
which bar will push the cutting and load- 
ing machine forward. 

Each of these types of roof control 
machines has its special features, and 
we have not, as yet, adopted a standard 
type, but we have gone far enough to 
know that either type is superior to any 
previous attempt in roof control ma- 
chines. 

In our regular operation it requires 
one pound of explosive for each 7.3 tons 
of coal produced, which with the cutting 
and loading machine method, explosives 
used equal only one pound per 75 tons of 
coal, or about 1/10. This means that the 
hazard from explosives is greatly re- 
duced. 

We are now bringing out a new type 
machine, which will incorporate many 
improvements which our experience shows 
to be advisable. 

The new D-2 type machine is 
built generally on the same principle 
as former types, but simplified in 
construction. As an instance, in the 
A, B, C, types, it is necessary to 
shovel by hand into the conveyor the 
fine coal produced by the coal cutter, 
while in this type, we propose to load 
this: fine coal just as the other cvai is 
loaded. 

Our present type machines have three 
chains—one cutter chain, and two con- 
veyor chains. In our new D-2 type ma- 


‘chine we have a single chain, which does 


both the cutting and conveying. There 
are also many other improvements. 

The main drawings of this type D-2 
cutting and loading machine are com- 
plete, and a portion of the work is in 
the shop, but some of the detail draw- 
ings have not been checked. 


This machine will be particularly 
adaptable to thin seams, as the kerf cut 
by it will only be 2 inches high, and 
compared with a 6-inch kerf cut by all 
other types of undercutting machines. 
This advantage will be easily recognized 
by all coal producers. 

We have encountered the _ usual 
“Doubting Thomas” attitude among some 
mining men, and the builders of old 
type mining machines; an attitude which 
is unfortunately too well understood by 
those who try to introduce advanced 
ideas or new type machinery. Some of 
this doubting has come from ignorance 
and some from selfishness. We believe, 
however, that all objections offered have 
been met, and the utility and practica- 
bility of the machine is now commended 
by all who have seen it in operation. 
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The coal mining industry generally, 
due to the scarcity and high cost of mine 
labor, are being forced into the use of 
more machinery, and in their anxiety to 
secure the same, they are in some cases 
being sold inefficient machinery. 

The selection and proper application 
of new machinery will require very care- 
ful consideration of mechanical engineers 
and mining engineers; the mechanical 
engineers to develop and perfect the 
machinery, and the mining engineers to 
reorganize the mines and mining prac- 
tices. 

With this assistance, the change in the 
machinery and the reorganization of the 
industry will be a great benefit to the 
producers of coal, principally, and to the 
country in general. 


VENTILATION AS PREVENTIVE OF MINE EXPLOSIONS 


Sixty Percent Of The Big Explosions Have Been Caused By The 
Ignition Of Gas Which, In Turn, Has Ignited Coal Dust 


OOD ventilation is one of the 
(5 most important means of pre- 
venting disastrous explosions in 
coal mines. This fact has been recog- 
nized for over a century, according to 
George S. Rice, Chief Mining Engineer 
of the United States Bureau of Mines, 
but it has not received enough attention, 
for at least 60 percent of the big explo- 
sions have been caused by the ignition of 
gas, which in turn has ignited coal dust. 
Although mines are sometimes classi- 
fied as gassy and non-gassy, no coal mine 
is free from the possibility of encounter- 
ing gas, and encountering it most unex- 
pectedly. Ignition of gas is prevented by 
the use of explosion-proof machinery, 
permissible explosives, and permissible 
miners’ lights, and by the maintenance of 
rigid discipline. Nevertheless, so long as 
men are forgetful or careless in the use 
of open flames, so long as there is the 
possibility of machinery or materials 
failing, systematic ventilation will re- 
main a most important safeguard in pre- 
venting explosions of gas. 

Although an abundant volume of air 
may enter a mine, frequently, because of 
leakage along the airways, not enough 
fresh air reaches the workings to dilute 
and carry away inflammable gas. Gen- 
erally it is at working faces that gas 
is most apt to enter a mine. Produced 
during the formation of the coal beds, 
the gas accumulates in crevices and 
joints and in the pores of the coal, and 
as mining advances it escapes into the 
workings, sometimes under high pressure 
as “feeders” or “blowers.” 

To obtain good ventilation the first 
need is a powerful fan on the surface; 
then come the construction of overcasts 
in airways to minimize the number of 
doors, the use of tight stoppings, and the 


“splitting” of the fresh air current to 
carry separate splits of fresh air to lim- 
ited divisions of the mine workings. Any 
accumulations of gas in the workings 
should be removed by adequate ventila- 
tion after all the men but the foreman 
have been withdrawn from the mine. 
Experienced fire bosses, using permis- 
sible flame’ safety lamps, should fre- 
quently inspect the mine for the presence 
of gas and the percentage of gas in any 
split of the air current should be deter- 
mined by analying samples of the air. 
For many years one of the largest com- 
panies in this country has daily sampled 
every ventilating split in its mines to 
determine the percentage of gas (me- 
thane) present, and it adjusts its venti- 
lation accordingly, always keeping the 
methane content of the air in any split 
below one-half percent. Overcasts 
should replace doors as far as possible, 
and when used should preferably be 
built in units of two. In mines that 
make an appreciable amount of gas, line 
brattices should be used to conduct the 
air to each face that is beyond the last 
open cross-cut. In pitching beds the 
movement of the return air carrying 
methane, which is lighter than _ air, 
should be so arranged that it is as- 
centional or upward from the lower to 
the higher level in each split. 

Too often it is found that, although 
there is a splendid fan and the ventilat- 
ing arrangements along the main roads 
are excellent, the ventilation at indi- 
vidual faces is insufficient. It is in these 
places at the face that the greatest dan- 
ger exists and where the most care 
should be exercised. If ventilation is 


adequate there, one of the greatest 
causes of disastrous explosions can be 
nearly eliminated. 


| 
| 
| 
| 


May, 1926 


MECHANIZATION OF COAL 
MINES 


(Continued from page 359) 
only be obtained by a judicious combina- 
tion of types, each with its own proper 
function to perform. 

The idea of cutting, mining and con- 
veying at one and the same time and 
with one and the same machine, is in- 
teresting a number of people and should 
lead to important results, and we are 
to hear more on this subject tonight. 
The cable drag or hoe is being tried out 
in many places, but under an unneces- 
sary handicap. The device looks ridicu- 
lously simple and therefore many oper- 
ators are making the same mistake their 
brethren above ground made 10 or 15 
years ago. They are using home-made 
outfits and as a result a good device is 
going to get a bad name. 

Any mechanizing system will be at 
a premium which favors the pillar 
drawing part of room and pillar work, 
because of the large area of standing 
pillars throughout the country. In room 
and pillar work retreat lags behind ad- 
vance so that rooms frequently stand 
for years. On top of the ground, rooms 
either cost or earn money, which is 
called rent. I have found it useful to 
charge standing room with a yearly rent, 
so called. This “rent” is obtained by 
dividing the cost of retimbering, relay- 
ing track, and clearing up falls at the 
end of the period, by the number of 
years the room will have to stand before 
the pillars are drawn. The effect of 
this in interesting the local authorities 
to reduce this time element, is aston- 
ishing. Such “rent” may amount to as 
much as a dollar a day per room, though 
this would be exceptional. Such infor- 
mation may be unpleasant, but it cer- 
tainly helps to have the facts known 
and kept before the superintendent and 
foreman. 

It is not unusual to hear, not too 
thoughtful criticism expressed of the 
conservatism and resistance to change 
met with around coal mines. We should 
understand and appreciate that such an 
attitude is not only natural, but in- 
evitable and in many ways, desirable. 
Life itself below ground depends upon 
the correct interpretation of the signs 
and sounds, and the man who has 
learned the meanings of these warnings 
- under a given system will naturally 
and rightly resist any changes which 
may lessen the value of his hard won 
experience. 

In conclusion let me say that the in- 
terest in all this to the community at 
large, lies in the stabilizing effect which 
a general success in mechanizing the 
mines will have upon the coal produc- 
ing industry. The beneficial effect on 
the industry from reduced costs, both 
direct and indirect, is obvious but per- 
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haps it would mean still more if the 
number of companies operating were 
materially reduced. It is logical to an- 
ticipate a reduction in the number of 
companies operating, for several rea- 
sons: 

First, many snow birds will drop out, 
because of the decreased margin avail- 
able for them to work under. 


Second, competition will gradually 
eliminate those mines which are unable 
to make improvements in their methods 
for any reason, be it either physical, 
mental or financial. 

From the point of view of the soft 
coal industry, such stabilizing of condi- 
tions would be of incalculable value. 
The interest of the general public 
therein has been well put by the En- 
gineering Council in this statement: “In 
the last analysis it is the consumer who 
will profit by any improvement in coal 
procurement.” 


BAD ROOF AND HEAVING BOT- 
TOM AT SUGARITE MINE 
(Continued from page 357) 
barrier piller. A 200-foot room length 
has been tried, but great difficulty was 
met in driving that length. Also, 
through an error in entry sights, we 
at one time had room lengths of only 
130 feet. In this case it was found that 
130 feet solid coal was not enough to 
protect the working entry from the 
pressure resulting from the preceding 
worked-out entry. It therefore appears 
that a 150-foot room length is the cor- 
rect distance for this particular situa- 

tion. 

The left-hand portion of the sketch, 
Figure I, shows this method of working. 
Figure II shows the method of timber- 
ing in these rooms. 

In the right, or west, entries the cover 
is heavier and the tendency to squeeze 
greater; so a method differing from the 
east side is used. Pairs of entries are 
driven 300 feet apart to an arbitrary 
boundary of 1,400 feet. The coal is taken 
from one side only—the right side. The 
first entry is turned at right angles to 
the cross entry 20 feet back from the 
face and driven 300 feet to the worked- 
out area of the preceding entry. The 
inside 20 feet of coal is then pulled back. 
While this is being done the second entry, 
108 feet outward, is being driven. When 
this second entry is up 250 feet a cross 
cut is turned west and driven 100 feet 
to the first entry before mentioned. 
From this cross cut three rooms are 
turned and driven 50 feet to the worked- 
out area and the pillars pulled at once, 
the inside pillar being mined first. Back 
50 feet a second cross cut is driven and 
three short rooms worked as before. The 
cross cuts are 7 feet wide and the short 
rooms are 14 feet wide, 28 feet on 
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centers. This system is continued until 
the entire panel is back to the 300-foot 
barrier pillar. The right-hand portion 
of Figure I shows this system in full 
operation. 


In both the east and west sides of the 
main entry, the general plan of this 
method is to so time the operation in the 
different entries that the worked-out 
entries will establish a stepped break line 
of 45° with the main entries. 


The main entry and air course are pro- 
tected by taking down all the shale up to 
the 10-inch seam of coal and hauling it 
out of the mine. Timber sets are placed 
6-foot centers with the legs set on top 
of the main coal seam. Lagging is used 
where necessary. This method of tim- 
bering has been very satisfactory in 
these entries which are driven on the face 
of the coal. It could not be used in the 
cross entries, which are driven on the 
butts, because the coal slips on the sides 
would shell off and let down the timber 
sets. 


The two above-described methods of 
mining have been successfully used here 
for about 10 years. The timbering costs 
are extremely high, running at present 70 
cents per ton of coal; but when it is 
understood that practically 100 percent 
of the coal is recovered the final result 
is satisfactory. 

Concentration of operations is the 
essence of this method; and continuous 
operation of the mine, instead of three to 
four days a week as at present, would 
reduce this timbering cost somewhat. 

Notwithstanding the heavy timbering 
costs and vigilance necessitated by this 
treacherous roof, the retreating system 
has proved its merits in the Sugarite 
mine. 


MINE-RESCUE CHART 


A chart containing detailed instruc- 
tions in regard to the organization of 
rescue forces following mine fires or ex- 
plosions has been issued by the Bureau 
of Mines for posting on mine bulletin 
boards. 

The chart provides space for the name 
and address of the state district mine 
inspector, who, with the chief state mine 
inspector, should be notified immediately. 
An outline of general rescue organiza- 
tion and procedure is given with detailed 
instructions as to the special details that 
should be supervised by the mine super- 
intendent, the mine foreman, the chief 
engineer, the director of safety and in- 
spection, and other superintendents and 
foremen. The chart contains a list of 
recommended equipment for mine rescue 
stations, and a list of Bureau of Mines 
rescue cars and stations. 

Copies of the poster may be obtained 
from the Bureau of Mines, Department 
of Commerce, Washington, D. C. 
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Practical Operating Problems of the 


Metal Mining Industry 


MINING METHODS BEING USED AT RAY MINES 


Swelling Ground And An Ore Body Composed Of A Large Percentage Of Schist, Which, Because 
Of Structure And Nature Of Ground Slacks When Opened Up, Makes Mining Methods At This 


4 NHE purpose of this paper is not 
so much to explain the technical 
details of the mining method used 

-at Ray as to describe in as few words 
as possible how the ground is prepared 
for mining, why it is prepared in this 
manner, and to anticipate and answer 
any questions that may come to mind 
when visiting the underground workings. 

Mining low-grade ore bodies of this 
type by underground methods is mainly 
a drawing operation, as is well under- 
stood by all who are engaged in or inter- 
ested in their exploitation. 

The shape of the ore body and the 
nature of the ground have a bearing on 
the mining method. The ore body at 
Ray is almost entirely schist, and the 
structure and nature of the ground 
causes it to slack when opened up, with 
resultant sloughing, making it necessary 
to timber practically all drifts within the 
ore. The ground also, when under pres- 
sure such as is experienced in drawing 
sections, has a tendency to swell, making 
it difficult to maintain timbers. 

The ore body is of irregular thickness 
and outline, being approximately 7,000 
feet in length, and of varying width, 
with a maximum of 2,000 feet. The 
average thickness of the ore as shown by 
churn drill holes is 121 feet. The ore 
body in general strikes in a westerly di- 
rection and dips to the north. Through- 


* Mine superintendent, Ray Consolidated Copper 
Company. Paper delivered at the Ray meeting of 


the Arizona Chapter, American Mining Congress. 
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Property Difficult 


By Ropert W. THOMAS* 


out the major portion of the deposit, the 
south or foot wall side dips at an angle 
of 30 degrees to the horizontal, while 
the north or hanging wall side has no 
definite dip and is irregular. The ore 


body also sags in the center, having its 
highest elevation at the east and west 
ends. The difference between the high 
ore on the foot wall side of the ore body 
and the deep ore on the hanging wall 
side is approximately 700 feet. 


This description of the deposit is very 
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general, but will give some idea of its 
irregular shape and the necessity of 
opening up several haulage levels in or- 
der that the best economic extraction of 
the ore can be obtained. It has been 
found necessary to provide four main 
haulage levels, spaced at 150-foot inter- 
with intermediate sub or hand- 
tramming levels tributary to the haulage 
levels to extract the outlying ore. 


vals, 


Owing to the comparatively small 
height of the ore above the haulage 
levels, it is necessary to use a method 
of mining that will allow for the great- 
est possible extraction of the ore above 
the haulage drifts, and. this is done by 
having the draw points within the lat- 
erals themselves. 

In describing the methods of preparing 
the ground for mining and drawing op- 
erations, the motor stoping areas will be 
first considered. Two methods are used 
in preparing the ground for drawing and 
the hardness of the ground determines 
which method shall be used. The pre- 
liminary or sill development work in each 
case, however, is exactly the same, and 
the method of preparing what is locally 
termed “Soft Ground” will be explained 
first. 

In developing a motor section, parallel 
laterals, spaced at 40-foot intervals, are 
driven from a main fringe. These drifts 
are timbered with sets spaced at 5-foot 
centers, the details of which are shown in 
Fig. 1. In the preliminary driving, only 
the bottom sets are put in, excavation for 
the pony sets being made as required. 
Usually, four drifts are mined at a time, 
giving a width to the section of 160 feet, 
with an undercut of 100 feet along the 
drifts, making the area of the block to be 
drawn 100 feet by 160 feet. 


Sort GROUND 


In preparing a block for drawing in 
soft ground, side stopes are carried up 
parallel to the laterals, the center of the 
stope in each case being 20 feet from 
the center of the drift forming the outer 
limits of the area to be undercut. Two 
end cut-off stopes are also carried up; 
these stopes being carried across or at 
right angles to the laterals, and are 
placed at each end of the block. All of 
these stopes are carried to capping, mak- 
ing a complete cut around the block that 
is to be drawn. Of course, after draw- 
ing operations have once been started, 
it is only necessary to carry one end 
cut-off stope as the other end of the 
block is already broken. These stopes 
are all regular shrinkage stopes and 
are provided with cribbed manways for 
the entrance of men and supplies. An 
open manway, consisting of a vertical 
raise, is also provided in advance which 
connects with a small drift driven on 
some higher horizon to provide ventila- 
tion for the stopes. The cribbed man- 
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ways in the side and cut-off stopes are 
constructed of 3 x 6-inch cribbing 3 feet 
over all, making the inside of the man- 
way 2 feet 6 inches in the clear. 

After the side and end cut-off stopes 
have been completed, undercut stopes are 
carried at 25-foot centers within the solid 
portion of the block and at right angles 
to the haulage drifts. These stopes are 
carried to a height of 22 feet, when a 
final or fan-shaped round is put in. The 


undercut stopes are provided with cribbed 
manways similar to the side and end 
stopes, except that the cribbing is made 
out of 2-inch by 6-inch material so that 
it can be easily blasted out, also it is not 
necessary to have such a heavily. con- 
structed manway on account of the small 
height of the stope. No open manways 
are provided for the undercut stopes. 
The undercut stopes are carried up 10 
feet in width and by the shooting of the 
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final round are widened to approximately 
20 feet. 

After the undercut stopes are com- 
pleted, pillar raises are connected across 
at right angles to the drifts and between 
the stopes. These raises are carried ap- 
proximately 5 feet wide by 6 feet high 
and when completed are leveled up and 


~ widened on top of the cone position and 


are then drilled and blasted, thus mak- 
ing a complete undercut of the block. 
Fig. 2 shows in plan such a mining area, 
while Figs. 3 and 4 show sections 
through the block illustrating the under- 
cutting operation. After the block is un- 
dercut, drawing operations are started. 


Harp GROUND 


In hard ground that will not break up 
satisfactorily with an undercutting sys- 
tem, the original stope and pillar method 
developed at Ray is used. In this method 
no side stopes are carried up, the shrink- 
age stopes being carried across the block 
at right angles to the drifts and spaced 
at 25-foot centers. The stoping varies 
slightly from that described above in that 
a hook is carried in the ends of the stope 
to weaken the ends of the pillars. In 
carrying up the stopes, an effort is made 
to carry them as wide as they will stand 
so that as much of the ore as possible 
will be in a broken condition, the theory 
being that for satisfactory drawing the 
ground must be in as near a uniform 
condition as possible, either all broken 
or all solid, as is the case in undercutting. 
These shrinkage stopes are carried to the 
capping and at this point a final or fan- 
shaped round is put in to cut off the top 
of the pillar. Pillar raises are then con- 


nected across the block between the 
stopes, but in this case are carried up a 
short distance and widened out, and are 
really narrow stopes within the pillar. 
They are drilled and blasted when ap- 
proximately 15 feet above the pony cap, 
but the condition of the pillar as to its 
safeness is usually the controlling factor 
in the height to which it is carried. The 
block is then ready for drawing. 
HAND-TRAMMING 
Hand-tramming sections are used to 
mine the outlying fringe ore which is at 
such an elevation above the haulage level 
that it is impractical to try to mine it 
directly into the haulage drift. The 
preparation of the ground for mining in 
these sections is exactly the same as in 
the haulage drifts, except that the draw- 
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ing laterals are spaced at 25-foot centers 
instead of 40-foot centers, and a smaller 
drift is driven. Fig. 5 gives details of 
the timbers used in the hand-tramming 
sections. In the hand-tramming sections 
five to six drifts are taken as a block, 
making the section 125 to 150 feet in 
width; and usually 75 feet along the 
drift is prepared for drawing; as the ore 
over the hand-tramming sections aver- 
ages about 60 feet in height, it is not 
necessary to undercut as great a length 
as in the motor sections. 

The extraction drifts in hand-tram- 
ming sections are driven from and at 
right angles to a cross fringe in which the 
dumps are located. The dumps are so 
spaced that each dump serves three lat- 
erals and are arranged in such a man- 
ner that cars from each lateral can be 
dumped without interfering with the 
other laterals. 


Other points in the operation of the 
mine which may be of interest are as 
follows: 


Mining operations are carried on 
through two main shafts, one serving the 
eastern part of the ore body, and the 
other the western part. The skips in the 
main hoisting shafts are 10 tons ca- 
pacity. At the collar of each shaft there 
is a coarse crushing plant which reduces 
the mine produce to seven-eights-inch 
mesh before shipment to the concentrator 
at Hayden, Ariz. 


Underground haulage is ceaducted on 
30-inch gauge track, with 8-ton, com- 
pressed air locomotives, and 5-ton ca- 
pacity cars. The cars are of the solid 
box type and are dumped by three-car 
tipples into pockets having a capacity of 
250 tons. The weight of rail in the main 
haulage tunnels is 45 pounds per yard, 
while 35-pound rail is used in the laterals 
and auxiliary fringes. In hand-tramming 
sections 18-inch gauge track is used with 
12-pound rail and 1-ton capacity cars. 
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REMODELED FLOW SHEET AT HAYDEN PLANT 


Concentrator Operations Divided Into Five Sections—Fine Crushing In Roll Mill Circuit—Wet 
Gravity Concentration Roll Product—Fine Grinding Table Tailings In Tube Mill Circuit—Flo- 
tation Concentration Tube Mill Product — Drying Table Concentrates 


HE concentrator of the Ray Con- 
TT solidated Copper Company, Ray 

mines, is located at Hayden, Gila 
County, Ariz.; distance 20 miles from the 
mine at Ray, Pinal County, Ariz., where 
the coarse crushing plant is located at 
the mine. Briefly, the operations of the 
concentrator are as follows: 

First. Fine crushing in a roll circuit 
from through 1 inch to through 10 mesh. 

Second. Wet gravity concentration of 
roll product on tables producing a fin- 
ished concentrate. 

Third. Fine grinding of table tailings 
in tube mill circuit to 10 percent on 100 
mesh. 

Fourth. Flotation concentration of tube 
mill circuit product, producing a finished 
concentrate and a reject tailing. 

Fifth. Drying of table concentrates in 
settling bins and of flotation concentrates 
by filters. 

The ore is received in cars, each of 60- 
ton capacity, and is dumped into bins 
of such capacity that, when filled, 10,000 
tons are available without the necessity 
of resorting to any caving. Because of 
this capacity the trains operate only 
during the day shift. 

The concentrator is divided into eight 
duplicate sections, each with a capacity 
of 1,500 tons per day. The remodeling 
of seven of these sections is approaching 
completion. The eighth section stands 
practically dismantled. 

No attempt is to be made in this paper 
to give all the details, either mechanical 
or metallurgical, of the operations; it 
being the intention only to touch upon 


* Mill superintendent, Ray Consolidated Copper 
Company. Paper delivered at the Hayden meeting 
of the Arizona Chapter, American Mining Con- 
gress. 
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By WALTER I. GaRMs* 


those points that would appeal to a 
practical operator. 


The chief copper mineral occurring in 
the Ray ores is chalcocite, which has 
partially replaced pyrite. There are also 
present small amounts of sulphate, car- 
bonate, and silicate, the last ranging 
from copper stained quartz to chrysocolla. 
The partial replacement of the pyrite by 


chaleocite has resulted in the presence 
of a considerable number of particles of 


what appears to be pure chalcocite, but 
which in reality contains a kernel of 
pyrite within a shell of chalcocite. This 
condition appears to exist in all the 
meshes ranging from the smallest meas- 
urable to the 10-mesh material produced 
by the rolls. 

The ore is removed from the bottom 
of the bins by apron feeders, which dump 
onto short conveyors, which in turn dis- 
charge into the roll circuits of the in- 
dividual sections. 

Each roll circuit consists of two 42 x 16- 
inch Garfield rolls, operating at a speed 
of 125 r. p. m. in closed circuit with 
eight Chino type impact screens, each 
with an available screening area of 8.78 
square feet, which is covered with 8-mesh 
.063-inch wire, double crimped screen 
cloth. A 30-inch wide elevator belt, op- 
erating at a speed of 400 feet per minute 
and covered with a double row of 
9x9x 15-inch buckets, staggered, and ap- 
proximately 19 inches apart along the 
length of the belt, provides for the clos- 
ing of the circuit. The original feed is 
dumped into the elevator which dis- 
charges onto the screens. The oversize 
from the screens passes through the rolls 
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and into the elevators. The screen un- 
dersize flows to the gravity concentration 
department. The grinding in the roll 
circuit is wet. The lime, which is used 
for the double purpose of neutralizing 
any acid condition and for the mainte- 
nance of the proper alkalinity for flota- 
tion operations, is added in this circuit. 
The roll steel consumption is .25 of a 
pound per ton of original ore. The 
power consumption in this circuit is 4.01 
kilowatt hours per ton. All the equip- 
ment is very handily served by a 20-ton 
capacity crane, which runs the entire 
length of the building. A summary of 
data covering the results of operations 
for the last quarter of the year 1925 is 
given later in this article and in itself 
clears the reason for the use of rolls for 
this stage of the grinding. 

In the gravity concentration depart- 
ment there are 12 triple Plat-O tables 
on each section. These tables operate at. 
a speed of 254 strokes per minute, with 
a throw of 15/16 inches. The table deck 
is 5x14x6 feet and has a pitch of 1 
inch. Approximately 44 percent of the 
final concentrate is produced at this 
point. These concentrates are pumped 
to the settling bins, which are located 
parallel to the railroad track, where they 
are dewatered simply by letting them 
stand in the bins for a two-days period. 
The table tailings go to the tube mill 
circuit by gravity. 

The tube mill circuit consists of one 
8 x 28-foot bowl type, drag classifier, with 
an 18-foot bowl, two 8x 28-foot drag 
classifiers, operating at a speed of 17 
strokes per minute; two 7 x 10-foot tube 
mills, operating at a speed of 16% revo- 
lutions per minute, and two short, single- 


LEGEND 
1. 60-ton ore cars. 
2. Ore bins, 3,200 tons. 
3. Two apron feeders, 30” wide. Travel 
12’ per min. 
4. Conveyor. 20” belt. 230’ per min. belt 


speed. 

5. Elevator. 30” belt. 15’’x9”x9” buckets, 
spaced 19” alt. Belt speed 400’ per min. 
60’-6" to ec. 

6. Eight 3’x4’ impact screens. 576 vibra- 
tions per min. 8 mesh. .063” wire. 

7. Two 42”x16” Garfield rolls. 125 R. P. M. 
8. Twelve triple Plate-O tables. 254 strokes 
per min. 15/16” stroke. 1” slope. 

9. One 18’ diam. bowl class. 2 R. P. M. 
8’x28’-4” drag. 17 strokes per min. 

10. Two 8’x28’-4” drag classifiers, 17 strokes 
per min. 

11. Two 7x10’ tube mills. 16.4 R. P. M. and 
16-2/3 R. P. M. 

12. Two elevators. 16” belt 24’-414” c. to 
ce. 369 F. P. M. 15”x9"x9” buckets, 
spaced 18”. 

13. Flotation roughers. 2 duplex rows. Total 
24 cells. Cells 15’ long by 30” wide 
by 24” deep at shallow end. Bottom 
slope 44”:12. 313 sq. ft. blanket area. 

14. Flotation cleaners. 2 duplex rows. Total 
8 cells, same dimensions as roughers. 

15. Flotation recleaners. 2 duplex rows. Total 
4 cells. 

16. One 8” centrifugal pump for 8 duplex 
rows. 

S. Samplers. 
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Dry tons ore milled 


Ray Consolidated Copper Company—Hayden Plant—Milling Statistics Fourth Quarter—1925 


Per Ton Ore Subtotal 


bucket elevators, operating at a speed of 
369 feet per minute. 
the tube mill circuit 


The power used in 

is 3.79 kilowatt 
The table 
*tailings discharge into the bowl clas¢ifier, 
which overflows. a product averaging 1 
percent on 100 mesh. Approximately 20 


hours per ton of original ore. 


percent of this overflow product is used 
as a classifying medium for the circulat- 
ing drag classifiers. The rake discharge 
of the bowl classifier is split evenly be- 
tween the two mills, each mill being in 
closed circuit, via a short elevator, with 
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combined product of the bowl type and 
straight drag classifiers, averaging 10 


SO Da eee % Tot. Cu..... 1.516 % Ox. Cu..... .205 tion plant. The drag classifiers have 
General Tailing were % Tot Cu .193 % Ge. Gu... 140 been in operation for over a year, during 
General Concentrate........ %o Ca Wein 25.97 9% Insol 19 65 which time, because of their slow speed 
Gravity Concentrate......... Fe......... 34.57 9% Fnsol....:... 7.09 
Flotation Concentrate....... er 19.884 % Fe......... 19.61 % Insol..:.... 28.93 and ample capacity, it has been practi- 
Wot. 88.20 % Sulphide...96.23 % Oxide....... 36.90 cally unnecessary to make any repairs 
Lbs. semisteel grinding balls per dry ton ore milled...............00cccccecececceeeeecuess .79 a density of 80 percent solids. The 3-inch 
Lbs. tube mill liner consumption per dry ton ore .09 semisteel balls are an Arizona product 
Lbs. 100% xanthate per dry ton flotation Cha -085 and the consumption per ton of original 
Tons primary water used in mill per dry ton ore milled................0ceeeeeeeeeeeeees 2.99 Because of the speed of the mills and 
Average life of tube mill—5-inch silica liners—days 260 : 
Average life of tube mill—2-inch cast liners (with lifter bars)—days................00000005 450 whatever is experienced with the balls. 
Averege life of tube mill—3-inch cast liners (wave type)—days..............00cecceeceeeces 350 Efficiency tests have been conducted to 
- ‘ determine the relative merits of 3-inch 
Mill Power Consumption 
K. W. Hrs. balls, 2-inch balls, 3-inch balls with 


heavy risers and cubes, with the result 


——— that the relative efficiencies, in this par- 

cently installed is the use o i 


gears in a single reduction type for the 
deliverance of power. It is believed that 
this is the first installation where gears 
of this type have been used in a tube 
mill installation. 

The combined product of the individual 
tube mill circuits is assembled at two 
points, where it enters two 26-inch pipe 
lines for conveyance to the flotation de- 


one of the straight drag classifiers. The apartment. (Continued on page 378) 
| Feed to tube mill Product of tube mill ; 
cs ; Feed to roll cireuit | Product of roll cir-| circuit. (Table tail-| Table eoncentrate.| circuit. (Head to} General mill tailings 
Opening or “mesh 1,500 tons per day. | cuit. 1,500 tons per| ings.) 1,450 tons per| (Smelting Product) | flotation). 1,450 tons| (Flotation tailing) 
day, 57% solids. day. 50 tons per day. per day. 26% solids.; 1,385 tons per day. 
Cum. “% Cum. % Cum. % Cum. % Cum. % Cum. % 
%o Matl Matl. |‘% Matl. Matl. |% Matl. Matl. Matl. atl. |% Matl. Matl. | % Matl. Mati. 
1.05” 2.0 2.0 | 
-142” 15.0 17.0 
525" 15.5 32.5 | 
371” 13.0 45.5 | 
3 mesh 8.6 54.1 | 
4 7.6 61.7 | 
6 4.5 66.2 | 
8 4.0 70.2 
10 2.7 73.9 
14 3.7 76.6 1.1 1.1 1.0 1.0 2.6 2.5 
20 2.1 78.7 6.4 7.6 6.3 7.3 8.3 10.8 
28 2.0 80.7 8.9 16.4 8.7 16.0 14.5 25.3 
+5 2.0 82.7 8.8 25.2 8.6 24.6 12.6 37.9 
48 72 84.4 6.4 31.6 6.0 30.6 18.1 56.0 
65 1.6 6.0 5.8 37.4 5.5 36.1 16.9 72.9 1.2 1.2 1.2 1.2 
100 1.4 87.4 6.0 43.4 6.7 41.8 15.5 88.4 6.2 7.4 6.4 7.6 
200 1.0 8.4 8.1 51.5 8.1 49.9 8.5 96.9 16.1 22.5 15.1 22.7 
—200 11.6 100.0 48.5 100.0 50.1 100.0 8.1 100.0 77.6 100.0 77.3 100.0 
Primary Class. Circulati Circulatt 
Flotation Primary Class. Sands Two Clans, Overflow 2 
Opening or Concentrate Class. Rents, Cie Classifiers. Feed to | Classifiers. (To Tube Mill 
esh (Smelting Product) 150 Tons | 2 Mills. 2,275 Tons | flotation 875 Tons 
65 Tons per day. 80% Seti, y. per day.) 20% Sol- per day. 80% Sol- per day.) 30% sol- J ons per day. 
Cum. “4 Cum. % Cum. % | Cum. % Cum. % Cum. % 
Mati. Mati. Mati. Matl % Matt. Matl. % Mati. Mati. Mati. Matl. % Matt. Mati. 
14 2.0 2.0 
20 12.7 14.7 
28 17.3 32.0 6.9 6.9 5.0 5.0 
35 17.3 49.3 12.8 19.7 9.0 14.0 
48 12.0 61.3 17.3 37.0 13.0 27.0 
65 1.6 1.0 11.0 72.3 i; 19.7 56.7 2.2 2.2 16.6 43.6 
106 4.5 10.3 82.6 ] } 17.3 74.0 9.5 11.7 15.9 59.5 
200 12.6 17.1 8.4 91.0 | 8, 906 | 87.5 19.7 15.2 
—200 100.0 9.0 100.0 | 91.0 160.0 12.5 100.0 68.6 100.0 24.8 100.0 


Screen analyses of mill product in new Ray Con. flow-sheet, based on 1,500 dry tons of No. 2 mine ore per section day. 
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PNEUMATIC PLACING OF CONCRETE AT RAY 


To Meet A Condition Of Swelling Ground, Which Made Impossible Good Condition Haulage 
Drifts Capable Of Handling Large Tonnages, This Company Has Developed A System Of Placing 
Concrete Pneumatically That Has Greatly Reduced Their Difficulties 


HE need of some class of support 

other than timber has been ex- 

perienced by mining companies 

and others where permanent openings 

had to be made in swelling ground, or 

other kindred conditions which made it 

next to impossible to maintain them by 
ordinary timbering methods. 

Steel in the form of beams and posts, 
and circular rings of brickwork and steel 
have been tried with little better results. 

It was thought that if a tunnel or 
opening could be lined with some mate- 
rial that would fill every void and at 
the same time be strong enough to resist 
ground pressure and the destroying ac- 
tion of air, that such places could be 
maintained without excessive expense. 

Concrete placed by hand was resorted 
to with moderate success; the difficulty of 
filling all voids with the methods used, 
and the added expense of labor were 
serious items to be considered. 

Pneumatic placing of concrete was de- 
veloped, and, after the preliminary diffi- 
culties were eliminated, has now come 
into general use by mining companies, 
contractors, and railroads in all parts of 
the world. 

There are two methods of pneumatic 
placing in general use. - By one method 
the pneumatic machine is placed at the 
mixing plant, conveniently located for de- 
livery of material, and pipe lines for con- 
veying the wet mix are laid from the 
plant to the forms. By the other method 
the machine is located at the forms, and 


* Construction engineer, Ray Consolidated Cop- 
per Company. Paper delivered at the Ray meet- 
ing of the Arizona Chapter, American Mining 
Congress. 


By Cyrrim A. RoBoTHAM* 


the wet mix is conveyed in cars to the 
machine and then placed in the forms 
by air. Such machines are patented, re- 
stricted articles, leased by the owner to 
the user on a yardage basis. 

The success of either system depends 
in great measure on having available 
sufficient compressed air without crip- 
pling more important operations. Con- 
crete may be easily conveyed 2,500 feet 
without additional equipment; above this 
distance, air consumption is excessive. 
A serious limitation is the forcing of con- 
crete up vertical pipes. 

Costs compare favorably with other 
methods. Extra air costs are more than 
hidden by added speed and flexibility, 
with consequent cheaper costs per foot 
and yard. 

Speed of work depends on local con- 
ditions. At Ray an average of 30 feet 
of 7’ 0” x8’ 0” drift has been concreted 
per day of two shifts in tunnel work, and 
on heavy pillar and beam work in sta- 
tions as much as 130 yards have been 
conveyed 1,000 feet and placed in ap- 
proximately 12 hours. 

Before discussing more fully the use 
of pneumatic machines at the Ray mines, 
it may be of interest to explain the chief 
reasons and causes that made it neces- 
sary for this company to investigate this 
method and eventually put it into exten- 
sive use. 

In the year 1916 development of the 
third level of the No. 2 shaft was started 
and it was found that the swelling na- 


ture of the ground would make it next 
to impossible to maintain in good con- 
dition haulage drifts capable of han- 
dling large tonnages without interrup- 
tions over a number of years. This was 
quite a serious situation and efforts were 
made to find out what was done else- 
where when similar conditions occurred. 
In the meantime, experiments with dif- 
ferent forms of hand-applied concrete 
were tried, with little or no success. 

Information was finally secured about 
a system of pneumatic placing of con- 
crete in tunnels that appeared to be suc- 
cessful. This was investigated and it 
was decided to give this method a trial, 
and, as it was something different from 
ordinary mining methods, the Founda- 
tion Company was called in to direct the 
work. 

Lining was started at the mine end of 
the 7’ 0” x 8’ 6” drift to the tipple. Two 
thousand four hundred and thirty-seven 
yards of concrete were placed, at a 
total cost of $52.41 per foot of tunnel 
completed, equivalent to a cost of $24.75 
per yard of concrete placed. As this was 
a proven success, the work was extended, 
taking in all openings adjacent to the 
third level station, with an average cost 
of $25.65 per yard; 7,813 yards of con- 
crete being used in the total project. 
Several small jobs were subsequently ac- 
complished by the company with com- 
plete success. 

In the latter part of 1922 it was de- 
cided to provide additional storage at 
the No. 2 shaft by constructing a 48-foot 
by 144-foot steel bin, similar to the one 
at the No. 1 shaft, with reinforced con- 
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Fig. 1—7-ft. and 15-ft. sections, 1775 level, No. 2 shaft 
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crete foundations. Several methods of 
placing the concrete were discussed, but 
as there was already a central mixing 
plant at the No. 2 incline, adjacent to 
the proposed bin, it was decided to use 
the pneumatic method on this work, and 
1,011 yards of concrete were placed, at 
a total cost of $20.46 per yard. This 
cost includes all work on foundations ex- 
cept excavation. 

Upon the completion of this bin, the 
gun was again sent into the mine to start 
lining the new fourth level at the No. 2 
shaft. Development on this level had 
shown similar, if not worse, ground con- 
ditions than the third level mentioned 
before. This work is still in progress. 
Satisfactory costs are being obtained on 
drifts 7 feet 0 inches by 8 feet 6 
inches to 10 feet 0 inches by 24 feet 
0 inches, and equal previous perform- 
ances. To date, a total of 4,915 yards 
have been placed, with an average cost 
of $22 per yard. 

Another job where pneumatic placing 
has been successfully applied is the con- 
creting of a drain tunnel driven in 1913 
and 1914. In order to eliminate further 
expense in repairs and maintenance, it 
was decided to line this tunnel with con- 


crete, and some 3,344 feet of 7 feet 0° 


inches by 7 feet 5 inches and 7 feet 0 
inches by 8 feet 11 inches tunnel was 
lined, at an average cost of $22.06 per 
foot, using 3,322 yards of concrete, at a 
cost of $22.20 per yard. A _ 190-foot 
«diversion wall was also built at the in- 
take of the drain tunnel, using some 
1,123 yards of concrete, at a cost of 
$13.29 per yard. These figures include 
all charges except excavation. 

Summarizing costs as mentioned above, 
we have: 


1916-17, 3-level, No. 2 shaft, 7 feet 0 
inches by 8 feet 6 inches, $24.75 per yard. 

1916-17, 3-level, No. 2 shaft; total proj- 
ect, $25.65 per yard. 

1923, new ore bin foundations, $20.46 
per yard. 

1924-26, 4-level, No. 2 shaft, total to 
date, $22 per yard. 

1925, drain tunnel, total, $22.20 per 
yard. 

1925, diversion wall, total, $13.29 per 
yard. 

The pneumatic installation at Ray is a 
modification of the central mixing plant 
type, more or less combining the two 
systems described above. The gravel bins 
and concrete mixer are on the surface, 
located at a convenient point for delivery 
of material. After the concrete is mixed 
it is discharged into a 6-inch pipe where 
it flows by gravity into a hopper in the 
mine, from whence it is drawn into the 
gun and conveyed by air through an- 
other 6-inch pipe line of variable lengths 
to the forms. 

All concrete used at the Ray plant has 
been made from creek bank mun, selected 
as to quality and size only, and without 
screening. Picking out large rocks and 
cleaning off silt deposit are done by hand 
at the point of loading. 

Underground, the ordinary mix used is 
one part cement to five parts of creek 
gravel. However, if thin slabs have to be 
placed, of an important nature, the ce- 
ment is increased according to standard 
practices. Tests have been made of the 
Ray gravel from time to time with satis- 
factory reports as to sizes and quality of 
material, and have given good results 
from test cylinders. 

Forms used at the Ray plant are 
mostly of wood, except in the case of the 
drain tunnel where collapsible steel forms 
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were used, and all work is now being 
done by mine labor. Average care at 
joints shows smooth, clean concrete when 
stripped. The quantity of water used 
at Ray is about normal. No great ex- 
cess of water is apparently required for 
this class of work for proper delivery of 
material to the forms. However, it is 
necessary to use more water as the hori- 
zontal distance increases that the con- 
crete has to be conveyed by air, and in 
accordance with the quantity of reinforc- 
ing steel in the forms. Spading of the 
wet mix as it enters the forms is prac- 
ticed whenever possible. All latents col- 
lecting at the top are skimmed off, if 
connections have to be made at a later 
date. 


Attached will be found drawings illus- 
trating the work. 

1. Drawing No. 1 illustrates the con- 
crete installed on the third level of the 
No. 2 shaft. 


2. Drawing No. 2 illustrates the con- 
crete installed on the fourth level of the 
No. 2 shaft. It will be noticed that the 
general design has been changed. This 
change makes it easier to install the 
form work, doing away with expensive 
labor. An increase has been made in the 
reinforcing to take care of added loads 
and change in design. 


A study of requirements for electric- 
furnace refractories is being made by the 
Bureau of Mines. The work on this prob- 
lem will follow in a general way the line 
of attack used in the bureau’s study of 
the open-hearth refractories problem. It 
will include a survey of general condi- 
tions and the gathering of data on re- 
fractories used, service life, probable 
cause of failure, etc. 
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Fig. 2.—T-ft. and 15-ft. sections, 1625 level, No. 2 shaft 
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WATER DEVELOPMENT FOR THE HAYDEN PLANT 


The Comparatively Large Area Of Ground Available For Economic Tailings Disposal And The 
Certainty Of An Ample Water Supply Are The Two Main Factors Which Caused The Location 
Of This Company’s Concentrator Approximately 20 Miles Away From The Mine 


ideal, is a very satisfactory one, 

and combines facilities and neces- 
sities not found in many millsites. Among 
the more important of such facilities 
and necessities are: 


T HE Hayden millsite, although not 


1. A millsite convenient to an already 
established railroad and sufficiently large 
to accommodate the concentrator and its 
auxiliaries. 

2. A tailings disposal area of 1,000 
acres of ground so located that it will 
serve the plant for 35 years without the 
necessity of resorting to pumping or 
other mechanical means of depositing 
such tailings, or an elaborate and expen- 
sive system of laundering for its dis- 
posal. 

3. A water supply which can be de- 
veloped to a great deal more than any 
anticipated requirements. 

The comparatively large area of 
ground available for economic tailings 
disposal and the certainty of an ample 
water supply are the two main factors 
which caused the location of this com- 
pany’s concentrator approximately 20 
miles away from the mine. 

The subject assigned to me concerns 
the water supply and its development for 
use at the Hayden plant, and I will en- 
deavor to give such information as may 
be of interest concerning: 

1. The source of water supply. 


* Mechanical Engineer, Ray Consolidated Copper 
Company. Paper delivered at the Hayden meet- 
ing of the Arizona Chapter, American Mining 
Congress. 
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2. The two methods of water develop- 
ment: 

An ample water supply is one of the 
prime considerations when selecting a 

a. Open well system. 

b. Air lift water system. 
millsite for a gravity concentrator, a 
townsite or a steam power plant. The 
concentrator, power plant, and townsite 
for the necessary employes of the Ray 
Consolidated Copper Company are lo- 
cated at Hayden; also the smelter of the 
American Smelting & Refining Company 
and its townsite. All of these obtain 
their water from the same source and 
their gross water requirements have 
varied between 6,000,000 and 12,000,000 
gallons per day, the variations being de- 
pendent upon the concentrator flow-sheet 
and output, and seasonal townsite re- 
quirements. 


Source oF WATER SUPPLY 


When one stands on the millsite at 
Hayden and looks down into the valley 
less than 1% miles distant and observes 
the junction of two good sized rivers, his 
first impressions naturally are that a wa- 
ter supply of 10,000 to 12,000 g. p. m. 
should be easy of development within 
the immediate vicinity. An exploratory 
boring made in the ground adjacent to 
the rivers would be convincing, and es- 
pecially so, if the investigation were 
made during the winter months, or fol- 
lowing an extended rainfall along the 
rivers’ watershed, as the water might be 
found within 10 or 15 feet of the sur- 
face. It is in this valley and not far 
from the junction of the San Pedro 
River, with the Gila River, that Hayden 
and its industries obtain their water 
supply. 


m 
2 
PUMP 
SECTION THRU OPEN CUT {STATION 
LONGITUDINAL SECTION 


Fig. 1.—Plan and sectional elevation of open well system. Begun 1910. 
Abandoned 1919 


The pumping plant which supplies all 
water necessary for the Hayden plant is 
located 1 mile south of the concentrator 
in Hayden and one-half mile north of the 
intersection of the Gila and San Pedro 
Rivers, in a valley formerly used for 
agricultural purposes. The company’s 
water development lies entirely north of 
the river and no explorations have ever 
been made in the river bed proper or 
south of the river. 


The length and breadth of the water 
bearing formation in which the water de- 
velopment has been made has never been 
determined. It may extend for miles up 
the San Pedro River, but surface indica- 
tions are that same does not extend for 
any great distance up the Gila River. 

The depth has been fairly well deter- 
mined. Fourteen wells of from 100 to 
850 feet in depth have been sunk within 
the explored area and the ground forma- 
tion disclosed indicated from 10 to 15 
feet of silt near the surface, covering a 
broad extensive water bearing formation 
of porous material of fairiy uniform 
character, consisting of sand, gravel, and 
a comparatively few small boulders, and 
from 60 to 75 feet in depth. The porous 
strata overlays an impervious strata of 
clay and conglomerate of unknown thick- 
ness. One exploratory test hole was 
drilled to a depth of 850 feet, and the log 
of such hole showed nothing but hard 
clay and conglomerate below the 80-foot 
level. Figure 3 gives a typical sec- 
tion through the top 100 feet of the area 
containing the water development. 


WATER DEVELOPMENT 


The development of the water supply 
at Hayden and its industries may be 
thought of as having been made in two 
distinct periods: 

1. The initial development, consisting 
of shallow, open wells of large diameter 
and deep cuts, or trenches, excavated into 
the water bearing strata. 

2. The air lift water system consist- 
ing of smaller drilled wells extending 
into the deeper water bearing forma- 
tions. 

The initial development was begun in 
the year 1910, and after over eight years 
of practically continuous expenditure of 
labor in making extensions so as to ob- 
tain and maintain an ample supply of 
water, it was abandoned in the spring of 
the year 1919. At that time the open 
well system was replaced by an entirely 
independent air lift water system, which 
to this date has proven satisfactory in 
all respects, and above all other factors, 
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it has taken the worry out of the water 
situation. 
OPEN WELL SYSTEM 


The original water development was 
begun in January, 1910, and consisted 
of one large open well (Well No. 1, see 
Figure 3), about 200 feet in diameter 
at the top, excavated to the water level 
and dredged to a total depth of 35 feet. 
The sides of such open cut were intended 
to have slopes of 144 to 1, but they were 
continually caving and gradually ap- 
proached the vertical. The caving of the 
sides produced muddy water which was 
objectionable, and the caved material 
which settled, choked up the pervious 
formation in the bottom. The antici- 
pated capacity for this well was never 
realized, even at the beginning, and de- 
creased continually, and it was found 
necessary to maintain a force of work- 
men to prevent the bottom from clogging. 

Perforated caissons, 8 feet in diameter, 
were sunk in the bottom of Well No. 1 to 
still greater depth, and the suction pipe 
of the plunger pumps was _ installed 
therein. This improvement increased the 
well capacity and reduced the previous 
manual labor requirements but was not 
satisfactory. 


During the years 1911 and 1912 four 
more wells, ranging from 8 feet to 25 in 
diameter, and from 25 feet to 45 feet inf 
depth, were dug within a radius of 1,500 
feet of the pumping station. One of 
these, Well No. 5, was destroyed by a 
flood in the Gila River in December, 
1914. Centrifugal pumps were installed 
in Wells 4 and 5 to deliver the water to 
the suction of the plunger pumps and 
tests were often made which showed the 
capacity of these two 20-foot diameter 
wells varying between 100 and 500 
g.p.m. each. It may be of interest to 
compare the capacities of these 20-foot 
diameter wells with the 500 and 1,200 
g.p.m. capacities of the 16-inch diam- 
eter wells, which were constructed in 
the years 1918 and 1919 as integral parts 
of the air lift water system. 

Up te the year 1913 no reserve water 
supply had been developed, but the mill 
tonnages were steadily increasing, and 
‘water demands were increasing in pro- 
portion. 

The next addition to the water develop- 
‘ment was to construct an open cut at 
right angles to the general direction of 
the underground flow. The length of the 
cut was to be such as would produce the 
requisite amount of water. The ultimate 


‘dimensions of this open cut, which is 


still to be seen south of the pumping sta- 
tion, are: Length, 1,000 feet; width at 
top, 80 feet; depth, 25 to 30 feet. This 
open cut was similar in construction to 
the first open well constructed north of 
the pumping plant and their combined 
length, including the excavation for the 
pumping plant, was 1,600 feet. 

During the periods of high water the 
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Fig. 2.—Fluctuations in water levels during the 12-year periods noted. Elevations 
based on monthly readings 


water development made so far was 
ample to supply the requirements of 
10,000,000 gallons per day, but the tur- 
bidity of the water was high, due either 
to the constant caving of the banks of 
the open cut or to bottom cleaning opera- 
tions. The muddy water proved objec- 
tionable for power house and smelter 
use; and the silt and sand reduced the 
life of the wearing parts of the plunger 
pumps. During the dry seasons the sup- 
ply was insufficient and the drawdowns 
produced excessive suction lifts of be- 
tween 15 and 20 feet for considerable 
periods. These excessive suction lifts 
caused undue maintenance and repair 
costs for the plunger pumps and the dis- 
charge pipe lines, and materially affected 
the mechanical and volumetric efficiencies 
of such pumps. 


Silt deposits in the bottom of the open 
cuts and wells clogged the pores, causing 
a reduction in the flow of water, and it 
was found necessary to remove such de- 
posits every two years. It took two 
months’ time to clean the bottoms, during 
which period the water as delivered to 
the pumps was dirty as before mentioned. 

The open well system as just described 
proved inefficient, unreliable, costly as 
regards first cost, expensive as regards 
maintenance, and with all more or less 
hazardous risk in that it would not be 
the impossible for the treacherous Gila 
and San Pedro Rivers, at flood times, to 
break through their banks and fill up or 
destroy the whole well development. This 
assumption was not exactly remote, as 
in the years 1914 and 1915 the flood 
waters were within 1 foot of overflowing 
the river banks and into the open cut. 


During the year 1918 slightly more 
than 4,000,000,000 gallons of water were 
pumped, or an average of about 7,700 
gallons of water per minute for the en- 
tire period. According to the well re- 
ports for this same period, from 1,100 
to 4,700 gallons of water per minute were 


either reclaimed from the tailings or 
taken directly from the river at a high 
annual expenditure for the water thus 
reclaimed, and such surface water was 
not the most desirable. One deep well 
was furnishing about 800 g. p. m., which 
would leave only slightly more than 4,000 
g. p. m., as the average capacity during 
the year 1918 of the then extensive open 
well water development. 


The conditions as enumerated above 
caused much worry and inconvenience 
and the maintenance expense proved ex- 
cessive. To overcome these conditions 
the construction of an air lift water sys- 
tem was begun during the fall of the 
year 1918, and was completed and oper- 
ating successfully in May, 1919. The 
wells of this plant have actually deliv- 
ered over 12,000 gallons of water per 
minute at a 22-foot lift, which is nearly 
three times the capacity of the open well 
system with the same water level condi- 
tions. The approximate total cost of the 
10 new wells, reservoir, and compressors 
was $150,000. 


THE AIR Lirrt WATER SYSTEM 


The air lift water system consists of a 
series of shallow wells with air lift pump 
installations, the water from which is 
conveyed by means of underground pipe 
lines to.a common reservoir. The reser- 
voir is located convenient to the old 
pumping station and at such an elevation 
as to provide a suction head on plunger 
pump valves. The air for the air lifts in 
the wells is produced by either one, or any 
combination, of three compressors located 
within the compressor room in the pump- 
ing station. 


WELLS 


The well system of the air lift water 
installation consists of eleven 16 inch, in- 
side diameter, cased wells 100 feet deep, 
drilled through the full depth of the 
water-bearing formation previously de- 
scribed, and some distance into the im- 
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Fig. 3.—Typical well installation of air lift water system. Also plan of air lift 
water development. Construction completed in 1919 


pervious material so as to insure proper 
submergence for the air lift pump. 
These wells are spaced from 120 to 143 
feet apart and are located in an approxi- 
mately straight line which is at right 
angles to the general direction of flow 
of the underground water. The farthest 
well is located nearly 1,400 feet from the 
air compressors. 


Capacities of the individual wells were 
determined quite closely by 10-hour tests 
made upon the completion of the drilling 
of each well and varied from 500 to 1,200 
g. p. m.; and all but one was given a 
rating of 1,000 g. p. m., or over, at 22- 
foot lift. In this one well of 500 g. p. m. 
considerable depth of quicksand was en- 
countered and the casing perforations 
were discontinued near the top of the 
quicksand, which is the probable cause 
of its small capacity. 


By referring to Figure 3, which 
shows a section through a typical well, 
you will observe that the enlarged cham- 
ber at the well discharge is of concrete. 
The tops of the concrete chambers on 
nine wells are above the tops of the con- 
crete walls of the pumping station, and 
as the tops of such walls are higher than 
any anticipated flood level conditions in 
the adjacent rivers, the possibilities of 
the water development being destroyed 
by floods have been eliminated. Below 

- the concrete chamber the well casing of 
10 wells consists of two thicknesses of 
10-gauge steel. From 20 to 30 triangu- 
lar shaped perforations, %” at base and 
2%” long, were punched through the 
casing after its installation, the perfora- 
tions beginning about 20 feet below the 
ground surface and extending to the bot- 

. tom of the water-bearing formation. One 
well, Well No. 6, has a patented casing 
which is described by the manufacturers 

as a shutter screen, and is made with a 

horizontal louvre effect through which 


the water has an upward movement. 
This type of casing, with a high first cost, 
has proven unsatisfactory, in that the 
perforations clog, a condition which has 
reduced the well capacity to about one- 
third of the original. 


The wells are dependent entirely upon 
an underground flow of water filtered for 
a considerable distance through a sand 
and gravel formation which makes clean 
and clear water a certainty, safe against 
possible surface pollutions, thus overcom- 
ing more of the serious objections to the 
old well system. 


The 11 wells are connected to a com- 
mon reservoir by means of three inde- 
pendent water pipe lines ranging in size 
from 16 inches to 27 inches in diameter; 
and to the air compressors by three in- 
dependent air lines. The water lines are 
underground and are vitrified sewer pipe, 
this pipe having been selected in prefer- 
ence to steel or wood because of its dura- 
bility, and its estimated lower coefficient 
of friction after several years of service. 
The air distributing pipes are on the 
surface and are so arranged as to divide 
the well system into three parts, consist- 
ing, respectively, of two, three, and six 
wells, with such control that any combi- 
nation from 2 to 11 wells is possible 
through the manipulation of not more 
than three valves located in the com- 
pressor room in the pumping station. 
This arrangement insures simplicity and 
furnishes elasticity to the source of the 
water supply and enables the different 
parts to be independent in their opera- 
tion. 

The actual lift of water from the 
wells varies greatly and has ranged 
from only a few feet to as much as 38 
feet. The design of the water columns 
was based upon a predetermined flow 
of water and a lift of 22 feet, or a sub- 
mergence of 69 percent based on 70.5 
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feet effective height; but as to which is 
the most efficient submergence for the 
installation has never been conclusively 
determined by test. The year previous 
to August, 1925, was the driest on rec- 
ord, locally, and it was during this 
period that the plant was operated at 
intervals with the maximum lift noted, 
or a submergence of only 46 percent, as 
compared to the calculated most efficient 
submergence of 67 percent. 


The low water stage affects the 
capacity of wells very greatly, and also 
air requirements, as will be seen in 
Figure 4, and reduces the efficiency 
to about one-half of the best deter- 
mined to date. See “Air Lift Water 
Installation Efficiencies,” to follow. The 
drawdown in wells, or the difference be- 
tween the static water level and the op- 
erating level, varies considerably, but 
probably has never been more than six 
feet. 

Air SYSTEM 

Authorities agree that the installation 
inside of the well of an air lift water 
system is the most important feature of 
an air lift problem as its proportioning 
affects the efficiency of the whole plant 
to a greater extent than anything else. 
The mechanical and volumetric effi- 
ciencies of the compressor units are well 
known and controlled, and the air trans- 
mission problem is not difficult of solu- 
tion, but the well installation requires 
eareful study. All wells are not alike, 
even when located at comparatively 
small distances apart and in seemingly 
identical formations; and do not act 
alike; and a poorly designed installa- 
tion in one well of a series, when im- 
properly operated, will materially af- 
fect the overall efficiencies of the entire 
plant. Although the pipe sizes of the 
water columns within all wells are read- 
justed at time of final test of the whole 
plant, two wells with objectionable 
characteristics are still to be found in 
this water development, and to keep 
them in proper balance and operate 
them economically with the other wells 
is difficult. 

In each of the eleven wells an air lift 
pump with a probable efficiency of 45 
percent under average operating condi- 
tions is installed to raise the water into 
the reservoir referred to above. Such 
efficiency has been based upon the elec- 
trical input to the motor driving the 
compressor, and the following assump- 
tions: 

Motor efficiency, 90 percent. 

Belt drive efficiency, 97 percent. 

Compressor mechanical efficiency, 91 
percent. 

Transmission losses, 5 percent. 

This efficiency although satisfactory 
for an air lift pump may not seem high 
to one familiar with efficiencies of 
pumps where such efficiencies are ob- 
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tained under ideal test conditions, but 
will probably not be far off from the 
efficiency of the average vertical, high 
speed, deep well, centrifugal pump. 
Actual tests made locally justify this 
statement; and as there are no moving 
or appreciable wearing parts to an air 
lift, it is reasonable to assume that the 
air lift efficiency noted will be main- 
tained. However, there are other econo- 
mies possessed by the air lift pump up- 
on which the final decision as to its in- 
stallation in preference to the centrifu- 
gal pump was reached, e. g., certainty 
of operation, and elimination of main- 
tenance and repairs, all of which are 
referred to under heading “Air lift vs. 
high speed, deep well, centrifugal 
pump.” 

The air lift pump includes principally 
the foot piece, a water column extend- 
ing to the point of discharge at top of 
well, and a pipe line from the air sup- 
ply to the foot piece, a typical installa- 
tion in one of the wells being as shown 
in Figure 3. 

The foot piece consists essentially of 
an inner water discharge tube sur- 
rounded by an annular air chamber with 
a connection to the main air supply pipe 
lines. The wall of the inner discharge 
tube has one line of the holes near bot- 
tom and two lines of nozzles higher up, 
all three of which admit the compressed 
air into the column of water. 

The water columns in all wells pre- 
vious to April, 1925, were uniformly 65 

“feet in length and the elevation of their 
discharge is the same for all the wells. 
Such adopted length was based upon 
the average ground water level condi- 
tions throughout the year as determined 
by monthly readings made for the six 
years preceding the time of the installa- 
tion. In April and May, 1925, which 
was during an unusual drougth period 
of a year’s duration, with its unprece- 
dented low water level, a 10-foot exten- 
sion was made to the water column so 
as to improve the submergence, which 
had decreased to 46 percent, and to in- 
crease the flow of water. Above the 
foot piece is a tapered water column, 
increasing in diameter from the foot 
piece to the point of discharge at top 
of well. The water column is surmount- 
ed by an umbrella-shaped deflector. The 
tapered pipe is made up of standard 
pipe and casing of three or four, differ- 
ent diameters in the 65-foot length, the 
pipe length being united by means of 
special long increasers. 

The proper design of the pipe of the 
water column has admittedly not been 
realized in the installations because of 
the lack of sufficient sizes of commercial 
pipe to maintain a constant velocity of 
the rising column of combined water 
and air. To satisfy computations, 


authorities agree that the most efficient 
pipe should be tapered. To approach 
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Fig. 4—Curves showing capacities of wells for various lifts, and corresponding air 
requirements. Amounts of water for respective lifts based on tests made 
monthly since May, 1919, to date. Air used was same for all tests, or 
1,800 cubic feet per minute net 


this ideal condition by using commer- 
cial sizes of pipes of the usual stock 
lengths the velocities in the water col- 
umn must necessarily vary from one 
end of the pipe to the other. The de- 
sired velocity. of the combined air and 
water in the rising column was 10 feet 
per second but, due to conditions noted, 
varied from 8.5 to 11.5 feet per second, 
when assuming 1,200 gallons of water 
per minute as the capacity of the well. 
The gradual increase in velocity from 
10 feet per second to the maximum of 
11.2 feet in one pipe length does not 
make so much difference because fric- 
tion in the pipe line is the only part 
affected, but the rapid drop in the veloc- 
ity where the pipe diameters increase 
is serious because the sudden expansion 
at these points allows the air to sep- 
arate from the water and slip by, there- 
by reducing its effectiveness. This is 
especially true at the connection between 
the 9-inch and 10-inch pipes where the 
velocity decreases from 11.2 feet per 
second to 8.7 feet per second in a ver- 
tical distance of less than 2 feet, or in 
the very short period of less than one- 
fifth of a second of time. 

The plant supplying compressed air 
to the wells is located in the pumping 
station and is 1,400 feet from the 
farthest well. Two compressors of 
2,168 cubic feet piston displacement 
each and one of 688 cubic feet piston 
displacement constitute the equipment. 
The two large compressors have variable 
speed motors so that the quantity of 
air produced can be proportioned ac- 
cording to economic requirements. Theo- 
retically a variable speed for the com- 
pressors is a valuable feature in an in- 
stallation where the water level in wells 


is so irregular, as the proper distribu- 
tion of air to an air lift pump is one 
of the most important factors in ob- 
taining low costs. Such considerations 
may be worth while with a steam-driven 
compressor but the air lift economies 
obtainable by such air volume control 
are probably offset by the power input 
into the motor circuit which, due to the 
grid resistances, is practically constant 
for all speeds. 


RESERVOIR 

As stated under “Well System” the 
water from the wells is delivered to a 
reservoir before same is handled by the 
plunger pumps in the pumping plant. 
The gross capacity of this reservoir is 
323,000 gallons, or only about one-half 
hour’s supply for the plunger pumps 
when same are operating at their max- 
imum. The reservoir is not intended 
for storage but is merely a junction 
chamber insuring elasticity between the 
three pipe lines from the water supply 
and the two suction pipes to the plunger 
pumps. The reservoir is, however, of 
sufficient size to afford opportunity for 
sedimentation and is so located as to 
secure a gravity head upon the suction 
end of the plunger pumps, instead of 
the suction lift as formerly with the 
open well system. This change in suc- 
tion conditions effected a saving of 
nearly 10 percent power requirements 
of the plunger pumps; an improvement 
in their volumetric efficiencies; and 
lessened repairs. 


The reservoir is divided into two equal 
compartments so as to facilitate clean- 
ing, repairs, etc. A Cipolletti weir con- 
structed at the intake of the reservoir 
is equipped for instantaneous reading 
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of the quantity of water delivered by 
the well system. 


Air Lirt vs. HicH SPEED, Deep WELL 
CENTRIFUGAL PUMPS 
Previous to the construction of the 
air lift water installation two 18-inch 
diameter wells were bored 100 feet deep 
and in each of them was installed a 
popular make of motor-driven, high- 
speed, deep-well centrifugal pump of 
500 g. p. m. capacity. The water from 
these installations was intended for 
domestic and power house use princi- 
pally; and for extended periods, their 
operations were practically continuous. 
These pumps proved a constant source 
of expense and worry and one centrifu- 
gal pump was removed and in its place 
was installed an air lift pump with 
more favorable operating results. Tests 
were made upon the remaining centrifu- 
gal pump in one well and the air lift 
pump in the other, with the following 

results: 
Overall efficiency, centrifugal pump, 
based on brake horsepower, 25 percent. 
Overall efficiency air lift pump, 33.6 
percent. 


These tests were made preliminary to 
making a final decision regarding kind 
of pumping units to be adopted for the 
larger plant. 

During one year’s practically contin- 
uous operation of the test air lift pump 
installation the maintenance and repair 
charges were nominal, a statement which 
could not be made concerning the cen- 
trifugal pump. The maintenance and 
repair charge on an air lift pump should 
approximate that of an ordinary steel 
pipe line. The air lift pumps have been 
in operation for seven years and to date 
no repairs have been found necessary 
within the wells themselves, and the 
compressor repairs have proven of nom- 
inal consideration. 

The verticality of the well is a factor 
which greatly influences the successful 
operation of any centrifugal pumps 
which possess long vertical shafts, as 
was proven locally, where the wells were 
neither vertical nor straight. All of the 
local wells were sunk in a formation 
varying from silt to boulders, and it 
seemed practically impossible to drill a 
plumb hole, one or two wells inclining 
as much as one and one-half feet in 
their total depth. The air lift can be 
operated wherever a pipe line can be in- 
stalled. 


Arr Lirt WATER INSTALLATION 
EFFICIENCIES 


The overall mechanical efficiencies of 
the air lift water installation which does 
not include the plunger pumps, have 
been determined for several submerg- 
ences under actual operating conditions 
but the range of such tests has not been 
sufficiently extensive to plot a satisfac- 


tory curve and thus show clearly the 
variations in efficiencies under the dif- 
ferent conditions of operations. As will 
be noticed in Figure 4, the curve for 
well capacities, which is based on 
monthly readings extending over a 
period of six years, the capacity of the 
well system varies with the water levels 
in the wells, the air supply being con- 
stant, or the output of one compressor 
with a piston displacement capacity of 
2,168 cubic feet per minute. If sufficient 
data were available to plot an efficiency 
curve, it should prove interesting in 
that indications are that it would show 
a certain submergence at which the max- 
imum plant efficiency could be realized. 

The overall efficiencies of the air lift 
water installation, based on the elec- 
trical input to motor, approximates 30 
percent for average operating condi- 
tions. The highest overall efficiency de- 
termined by test was 34 percent with 
67 percent submergence and one 2,168 
cubic foot compressor supplying the air. 
In October, 1919, during the official test, 
with a submergence of 69 percent, an 
efficiency of 31.8 percent was realized, 
the air supply being the same. In a 
test made at the same time with only 
one-half of the air supply, and a sub- 
mergence of 71 percent, the efficiency 
was 31.7 percent. In November, 1923, 
with a submergence of 65 percent the 
efficiency was 26.3 percent. During the 
period of unprecedented low water con- 
ditions in the years 1924 and 1925, it 
was found necessary to use two com- 
pressors when water demands exceeded 
4,000 gallons per minute. On Novem- 
ber 30, 1924, with two such compressors 
operating during test, and delivering a 
total of 7,000 gallons per minute, with 
a submergence of 46 percent, the overall 
efficiency dropped to 17.5 percent. The 
above are a few representative tests 
made with the water columns of the air 
lift pump, 65 feet long, as per Figure 3. 

As previously mentioned, a 10-foot ex- 
tension to the water column in all wells 
was added in April and May, 1925. 
After such revisions were completed a 
test was made on May 5, 1925, with the 
average operating water level 2.5 feet 
higher than on November 30, 1924; and 
with a submergence of 56 percent, the 
same two compressors as used on Novem- 
ber 30, 1924, delivered 8,200 gallons per 
minute with a plant overall efficiency of 
18.6 percent. On February 24, 1926, 
with the same water column as used on 
May 5, 1925, and a submergence of 71 
percent, one compressor only, delivered 
9,700 gallons per minute, and the over- 
all plant efficiency realized was 25.5 per- 
cent. 

As previously stated under “Air Sys- 
tem,” the probable efficiency of the air 
lift pump proper, which includes the 
entire installation within a well, is 45 
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percent with a lift of 21 feet. This ef- 
ficiency will vary with the lift, and with 
the velocity of flow. From results of 
the official tests, made with different 
quantities of air, all other conditions be- 
ing the same, except that the power 
consumption was determined from com- 
pressor indicator cards, it seemed that, 
with the lift of 21 feet, the efficiency of 
the air lift pump increased as the veloc- 
ity of flow in the water column de- 
creased. A study of this situation would 
indicate, that to obtain the best results 
with low lifts it is advisable to have as 
low velocities as possible to maintain a 
steady flow. A reasonable explanation 
of this would seem to be the following: 
Figure 5 shows that the total vol- 
ume of air to wells being the same in 
all cases, the capacities of the well sys- 
tem vary with the lifts, the lower the 
lifts the greater the capacities. To ob- 
tain the higher capacities it is therefore 
necessary to impart higher velocities to 
the flowing water. These higher veloci- 
ties cause the water to hit the deflector 
at the well discharge with such force 
that, were the deflectors removed, the 
water would gush to an unnecessary 
height. The excess energy thus repre- 
sented is entirely lost: Another prob- 
able cause of some of the losses within 
the wells themselves when operating at 
high capacities is the size of well and 
the equipment installed therein. By 
referring to Figure 3 you will note 
that the foot piece, is installed below 
the water bearing formation, and, there- 
fore, all water flows downward to reach 
the point of entry .into the foot piece. 
The well casing is 16 inches in diameter 
and the largest part of the foot piece 
of the air lift pump occupies about 45 
percent of the cross sectional area of 
the well. With 1,200 gallons of water 
per minute flowing, or the approximate 
maximum flow, the downward velocity 
through the. net section of the well at 
the bottom of the foot piece is 3.4 feet 
per second and the upward velocity in- 
side the foot piece is 5 feet per second. 
With 800 g. p. m. this downward velocity 
becomes 2.1. This down-draft and 
change in direction of flow produces the 
equivalent of an additional lift upon 
which energy has to be expended; and 
if the lift thus produced varies as some 
power of the velocity greater than unity, 
the losses thus represented must effect 
the efficiencies very appreciably. A 
larger diameter well would reduce this 
loss somewhat. 

One condition has shown up in the 
wells which was not anticipated, but 
which materially affects the efficiency of 
the air lift pump, and that is the forma- 
tion of scale, and “carbuncles,” of a 
mineral salt composition on the inside 
surface of the iron pipe of the water 
column. Among other things this forma- 
tion increases friction and reduces pipe 
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areas, and as a result of the latter, the 
velocity is increased. 

Maintaining the wells in balance is a 
factor which affects economic results. 
It is the constant endeavor to main- 
tain a uniform operating lift for all the 
wells of the series. Some consideration 
has recently been given to the automatic 
control of uniformity of lifts in the 11 
wells, and valves for such purpose have 
been installed recently, but the results 
attained to date are not conclusive. 

PRIMARY PUMPING PLANT 

The pumping plant proper, which de- 
livers the water to the industries and the 
townsite at Hayden, was begun in the 
year 1910, as part of the original open 
well system installation, and except for 
the compressor room extension for the 
air lift system compressors and a few 
minor changes, is the same as then con- 
structed. The floor of the building is 
located about 17 feet below ground level, 
which was at the time of construction, 
five feet below the static water level. 
This elevation was adopted so as to ob- 
tain satisfactory suction conditions for 
the plunger pumps installed within the 
building. 

The pumping units which deliver 
water for industrial use are independ- 
ent of those which pump the domestic 
supply and for high pressure service, 

Three motor-driven, 16x18-inch verti- 
cal quintuplex plunger pumps, with a 
rated capacity of 3,300 g. p. m. each, 
are used for delivering all water to the 
mill reservoir for industrial use, and 
two motor-driven 10x12-inch vertical 
triplex plunger pumps of a combined 
capacity of 1,400 gallons, pump water to 
the domestic reservoir for domestic and 
high pressure service. 


FLOW-SHEET AT HAYDEN 
PLANT 


(Continued from page 370) 


This means of conveying material from 
one point in the plant to another has 
been used to advantage in the Hayden 
plant for over 10 years. In the case at 
hand, the distance from the point where 
the pulp enters the pipe line to the 
point where it is discharged is 165 feet 
horizontally and the loss in head between 
the two points is only 8 inches. An ad- 
ditional advantage of such an installa- 
tion is that the pipe may be carried un- 
derground or rested upon any available 
supports, thus obviating the necessity of 
overhead supports that are necessary 
with the ordinary launder installations. 

By the above division of the tube mill 
product into two parts the flotation plant 
is separated into two independent units, 
each taking the feed from four sections 
of the mill. The flotation equipment it- 
self consists of two double rows of rough- 
ers, cleaners and recleaners for each mill 
section. 


Each .double row of roughers consists 
of two parallel strings of six cells each, 
with a common froth launder between; 
each cell being 15 feet long overall, 30 
inches wide and 24 inches deep at the 
shallow end; the slope of the bottom 
being one-half inch to the foot. Each 
double row of cleaners consists of two 
strings of two cells each, and each double 
row of recleaners consists of two strings 
of one cell each; all of the same dimen- 
sions as the rougher cell. 

The feed to the flotation plant, dis- 
charging as it does from the vertical 
pipe, is very simply and effectively 
divided in equal amounts between the 
different rows. The feed enters the head 
end of the roughers, which produce a 
rougher concentrate and the final mill 
reject tailings. The rougher concen- 
trates are pumped to the head of the 
cleaners. The cleaner tailings are re- 
turned by gravity to the head of the 
fourth cell of the roughers. The 
cleaner concentrate is fed into the head 
end of the recleaner cells, which produce 
the final flotation concentrate and a tail- 
ing, which is returned to the head of the 
cleaner cells via the rougher concentrate 
pump, after flowing down the rougher 
concentrate launder and providing the 
necessary flush water to keep same 
cleared. 


Except for a spray on the cleaner con- 
centrates, immediately ahead of the re- 
cleaner cells, no water, other than that 
contained in the original feed, is used 
in the flotation operation. 

The reagents used at the present time 
are xanthate and a frothing oil. The 
xanthate is added in the form of a 10 
percent solution to the overflow of the 
tube mill circuit drag classifiers. The 
oil is added immediately ahead of the 
rougher cells. 


All sampling is electrically controlled. 
The headings, tailings and concentrate 
streams are cut approximately every six 
minutes. In the carrying out of test 
runs it is possible to conduct the opera- 
tions simultaneously so that the old prac- 
tice of relying upon consecutive runs, for 
the determination of the value of any 
particular reagent or flow-sheet, is en- 
tirely dispensed with. 

The dewatering department is located 
outside of the main concentrator build- 
ing. The gravity concentrates are re- 
moved from the settling bins by means of 
a 4-ton Gantry crane, which dumps di- 
rectly into 80-ton capacity concentrate 
cars. The flotation concentrates are 
handled in the filter plant, which con- 
sists of one 40-foot Dorr thickener, two 
75-foot Dorr thickeners, one 14-foot Port- 
land filter, and three 12-foot Oliver 
filters. This plant is so located that the 
filters discharge directly into 80-ton ca- 
pacity concentrate cars. The water from 
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the settling bin and filter plant opera- 
tions is the only reclaimed water used in 
the plant; this because of the fact that 
the original water is plentiful and rela- 
tively easy to obtain. 

The source of the water supply is 
about 1 mile from the mill, and the dif- 
ference in head between the pump station 
and the mill is 250 feet. A description 
of the pump plant and its operation is 
given in another article. 


CHLORIDIZING ROASTING 
AND BRINE LEACHING 
OF ORES 


- ITS general study of chloridizing, 
roasting and brine leaching of ores, 
the Bureau of Mines, at its Intermoun- 
tain Experiment Station, Salt Lake City, 
Utah, will, during the coming year, con- 
centrate on the obtaining of cheap hydro- 
chloric acid and calcium chloride, which 
are needed for controlling the brine cir- 
cuit. The purpose of this study is to 
work out a process for the treatment of 
silver precipitate which is contaminated 
with copper and arsenic, and to encour- 
age, in every way, the saving of lead 
which is being run to waste. Work on 
the precipitator which successfully uti- 
lized sponge iron as a precipitant during 
the past year will be continued, and the 
use of sponge iron as a precipitant en- 
couraged. Work on low-grade oxidized 
siliceous ores was continued during the 
past year, and it was found that the ad- 
dition of ferric salts to the brine solu- 
tion increased the recovery of both silver 
and lead, and that under proper condi- 
tions electrolytic precipitation of the lead 
was feasible. 


ABNORMALITY IN CASE CAR- 
BURIZED STEELS 


The object of an investigation being 
conducted by the Bureau of Mines is to 
determine the cause of and means of con- 
trolling the varying carburizing and 
hardening characteristics of steels. The 
work will be carried on in cooperation 
with the Bureau of Standards. This is 
a new problem for the Bureau of Mines, 
although the Bureau of Standards has 
been working on it from the testing end. 
It was undertaken at the request of the 
steel industry and will be attacked from 
the standpoint of production. 


The Bureau of Mines is conducting an 
investigation with the object of finding 
the causes for and methods of eliminat- 
ing mechanical inclusions of foreign sub- 
stances in steels. This is a new problem 
and is one phase of the general problem 
of the “physical chemistry of steel mak- 
ing” which the bureau proposes to study. 
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LEGISLATIVE REVIEW 


Congress Activity Marked As Session Draws To Close—Mining Proposals Meet Favorable 
Action—Coal Legislation Considered—Silver Purchase Bill Held Up—Postal Survey Bill Passes 
Senate—Bills May Be Caught In Legislative Jam In Closing Days 


NUSUAL activity is marking 
thee spring days in Congress. 

Imbued with the hope of early 
adjournment both the House and Sen- 
ate are bending their energies toward 
disposing of the most pressing of the 
legislative proposals. 

The administration’s legislative pro- 
gram is making rapid progress toward 
enactment. Some measures, however, 
may have to go over until the Decem- 
ber session. The present session has 
been outstanding from the fact that 
both House and Senate have with al- 
most clock-work precision taken up and 
disposed of some of the most note- 
worthy national measures. Extreme 
partisan spirit has been lacking and 
measures have been acted on from a 
broad national viewpoint. 


Rarely does a session of Congress act 
on all major problems and the end of 
this session may witness another legis- 
lative jam in the closing days which 
will result in the tie-up of some im- 
portant legislation, forcing it to go over 
until the next session. To some of these 
bills objection has been raised either in 
committee or on the floor, resulting in 
the measures being held up. In other 
cases, lack of time or urgent reasons 
for the legislation may result in post- 
ponement of its consideration, 

Mining legislation is occupying con- 
siderable attention. The Forest Service 
bill to restrict mining locations and de- 
velopment in national forests is still in 
a nebulous condition as no member of 
either House has yet introduced it. To 
all intents and purposes it may be con- 
sidered dead. It is conceded that if 
the proposal is to be given any consid- 
eration it will have to be materially re- 
vamped to meet the practically unani- 
mous opposition of mining interests. 
This Congress has been decidedly slow 
in pressing legislation which meets 
material opposition from the industry 
affected, especially in the case of the 
mining industry which is regarded in 
the light of a great national asset not 
to be tampered with or unduly re- 
stricted. 

Legislation authorizing settlement of 
war mineral claims on account of losses 
in connection with the lease or purchase 
of property and interest on borrowed 
money is before the Senate for action 
on report of its mines and mining com- 
mittee. 


SILVER BILL 


The outlook for favorable action on 
the bill for the purchase at $1 per ounce 
of fourteen million ounces of silver is 
not bright. This bill has been reached 
by the Senate twice in its consideration 
of bills on the calendar, but has been 
sidetracked by an objection. 

Prospecting permits and leases for 
sulphur in Louisiana have been author- 
ized in a bill passed by both Houses, 
and the Senate has passed a bill look- 
ing to potash development. It author- 
izes appropriations of $550,000 for each 
of the next five years by the Geological 
Survey and Department of Agriculture 
of potash resources and means for their 
recovery. 

The House Committee on Mines and 
Mining has given hearings on bills to 
establish mine rescue stations in Ken- 
tucky, and has considered the general 
problem of additional safety in mines to 
check recurring mine disasters. It is 
likely to recommend at the next session 
increased appropriations for the work 
of the Bureau of Mines in promoting 
mine safety. 

A law has been passed by Congress 
and approved by the President author- 
izing a two-year extension of oil and 
gas prospecting permits in cases where 
the holders have been unable to comply 
with the requirement as to drilling oper- 
ations. The law also permits further 
explorations under the permits. A bill 
authorizing mining leases on Indian 
agency and school lands has also been 
passed. 

CoaAL HEARINGS 


Congress has definitely tackled the 
coal problem, the House Committee on 
Interstate Commerce having instituted 
hearings with a view of drafting legis- 
lation to assure the public an adequate 
supply of coal at reasonable prices. 


The bill for adjustment of railroad 
labor disputes through regional ‘and 
other boards of mediation, replacing the 
present Federal Railroad Labor Board 
may be lost in the final jam of the ses- 
sion. It has already passed the House 
but the Senate has been unable, on ac- 
count of pressure of other measures, to 
consider the bill. 

Safety in industry is proposed in a 
measure introduced by Senator Short- 
ridge, Republican, California, who sug- 
gests the creation of a safety division 
in the Department of Labor to study 


safety proposals to be applied to in- 
dustry. 

The only general investigation being 
conducted by Congress affecting indus- 
try is the inquiry of the Senate com- 
mittee into the operation of the flexi- 
ble tariff provision. 

The following is a review of the ac- 
tion of Congress on pending bills: 


War MINERALS 


S. 3641. Introduced by Mr. Oddie 
(Rep., Nev.). Reported by the Commit- 
tee on Mines and Mining. This bill 
amends the war minerals relief act by 
authorizing the payment of claims for 
losses in connection with the purchase 
or lease of property and for interest 
paid or due on borrowed capital. It 
also provides for appeals from decisions 
of the Interior Department in war min- 
eral cases to the Court of Claims and 
that payments shall not be reviewed by 
the Comptroller General. An amend- 
ment by Mr. Phipps (Rep., Colo.), limits 
attorneys fees on claims to $1,000 or 10 
percent in awards of $10,000 or more. 

S. 3186. Introduced by Mr. Ransdell 
(Dem., La.). Passed by the Senate and 
House. This bill authorizes prospecting 
permits and leases for sulphur on pub- 
lic lands in Louisiana. The bill orig- 
inally applied to all parts of the coun- 
try, but on objection of Senator King 
(Dem., Utah), to the leasing system, it 
was amended to apply only to Louisiana. 
The area which may be taken under a 
prospecting permit is 640 acres. If the 
permittee discovers sulphur he would be 
entitled to a lease at a royalty of 5 per- 
cent of the quantity or gross value of 
the output. 

H. R. 9725. Introduced by Mr. Lazaro 
(Dem., La.). Reported by the Commit- 
tee on Public Lands. This is similar 
to the foregoing. 

H. R. 5248. Passed by the 
This is similar to the foregoing. 

S. 3912. Introduced by Mr. Stanfield 
(Rep., Oreg.), by request. Referred to 
the Committee on Public Lands. This is 
similar to the foregoing. 


House. 


MINe REscup STATIONS 

H. R. 10769. Introduced by Mr. Kirk 
(Rep., Ky.). Referred to the Commit- 
tee on Mines and Mining. This bill 
proposes to establish a mine rescue sta- 
tion at Hazard, Ky. 

H. R. 11213. Introduced by Mr. Kirk 
(Rep., Ky.). Referred to the Commit- 
tee on Mines and Mining. This bill es- 
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tablishes a mine rescue station at Pike- 
ville, Ky. 

H. R. 10546. Introduced by Mr. Zihl- 
man (Rep., Md.). Referred to the 
Committee on District of Columbia. This 
bill proposes the regulation by the Dis- 
trict Commissioners of the sale in the 
District of Columbia of oil, gas, mining 
and other securities. 

H. R. 10908. Introduced by Mr. 
Browne (Rep., Wis.). Referred to the 
Committee on Rivers and Harbors. This 
bill makes it unlawful to discharge in- 
to inland navigable waters any lime, 
bark, ballast, oil, acid, chemical sub- 
stance, refuse or waste from any tan- 
nery, mill, manufacturing plant, shop 
or establishment. 

S. Res. 113. Introduced by Mr. Fra- 
zier (Rep., N. Dak.). Referred to the 
Committee on Finance. This bill pro- 
poses an investigation of the cost of 
production and business methods of cor- 
porations engaged in the manufacture 
of metals. 

MINING LEASES 

H. R. 9133. Introduced by Mr. Hay- 
den (Dem., Ariz.). Reported by the 
Committee on Indian affairs. This bill 
authorizes oil and gas mining leases 
upon unallotted lands in executive order 
Indian reservations. The bill gives to 
the Indians all of the oil and gas royal* 
ties; authorizes the States to tax the 
production of oil and gas on such res- 
ervations, and extends relief to those 
.who have sought to discover oil and gas 
under the leasing law. Minority views 
in opposition to the bill were made by 
Reps. Sproul (Rep., Kans.); Hudson 
(Rep., Mich.); Knutson (Rep., Minn.) ; 
Frear (Rep., Wis.), and Howard (Dem., 
Nebr.). 

S. 2709. Introduced by Mr. Harreld 
(Rep., Okla.). Passed by the Senate. 
This bill authorizes the Interior Depart- 
ment to reduce the area to be annually 
offered for mining leases or to suspend 
new leases for two years in case of 
over-production or inadequate price of 
oil on the Osage Indian reservation, 
Okla. 

PROSPECTING PERMITS 

S. 2461. Enacted into law. This law 
authorizes a two-year extension of oil 
and gas prospecting permits in cases 
where the holders have been unable to 
comply with the law regarding drilling 
operations. It also permits further ex- 
plorations for oil and gas. 


H. R. 252. Passed by the House. This 
bill authorizes the Government to ac- 
cept title to land for a post office at 
Donora, Pa., with a reservation of the 
minerals therein to the owner. 


H. R. 8916. Passed by the House. 
This bill grants certain drilling sites in 
naval petroleum reserve No. 2 to Kern 
County, Calif., for park purposes. 
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S. J. Res. 76. Introduced by Mr. 
Stanfield (Rep., Oreg.). Referred to 
the Committee on Public Lands. This 
bill proposes to give a 90-day prefer- 
ence right to a lease of 360 acres of land 
in the Red River oil region to those who 
previously made locations under the 
mining laws but were ruled out by the 
courts. 

H. R. 6261. Enacted into law. This 
law authorizes the exportation from a 
State of timber lawfully cut on any 
national forest or on public lands in 
Alaska. 

PoTASH INQUIRY 


S. 1821. Introduced by Mr. Sheppard 
(Dem., Tex.). Passed by the Senate. 
This bill authorizes appropriations of 
$550,000 for each of the next five years 
for investigations by the Geological 
Survey and Department of Agriculture 


of potash resources and improved 
methods for their recovery. 
LAND GRANTS 

S. 3977. Introduced by Mr. Jones 


(Dem., N. Mex.). Referred to the Com- 
mittee on Public Lands. This bill pro- 
vides that in the adjustment of railroad 
land grants, a settler who may have 
purchased or entered such lands under 
existing law, may surrender them and 
receive non-mineral lands. The bill pro- 
vides that the word “mineral” shall not 
include iron and coal where lands re- 
leased under this act were granted by 
an act of Congress which authorizes the 
grantee to take iron and coal lands under 
the grant. 

H. R. 10976. Introduced by Mr. Leav- 
itt (Rep., Mont.). Referred to the Com- 
mittee on Indian Affiairs. This bill au- 
thorizes mining leases on lands of the 
Fort Peck Indian Reservation, Mont., 
upon consent of the Indians. 

H. R. 10980. Introduced by Mr. Win- 
ter (Rep., Wyo.). Referred to the Com- 
mittee on Public Lands. This bill au- 
thorizes oil and gas leases in Carbon 
County, Wyo., at 12% percent royalty 
to M. B. Woolery, D. S. Wageley, D. N. 
Kerr, A. J. Denny, M. G. Duncan, M. 
L. Lundy, and C. L. Smith, upon their 
surrender of rights under the placer 
mining law. 

H. R. 7752. Passed by the House and 
Senate. This bill authorizes mining 
leases on Indian agency and_ school 
lands. 

H. R. 7372. Passed by the House and 
reported by the Senate Public Lands 
Committee. This bill amends the leasing 
law by limiting acreage to be held there- 
under as follows: for coal, phosphate, 
or sodium, 2,560 acres in any one State; 
oil or gas, 7,680 acres in any one State, 
and not more than 2,560 acres in a 
geologic structure of the same produc- 
ing oil or gas field. 

S. 2339. Introduced by Mr. Stanfield 
(Rep., Oreg.). Reported by the Com- 
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mittee on Public Lands. 
to the foregoing. 


This is similar 


INDIAN LANDS 

H. R. 8313. Passed by the House. 
This bill allots lands in Montana to-the 
Crow Indians and authorizes leases for 
mining purposes thereon. 

H. R. 9558. Passed by the House. 
This bill allots land to Indians in the 
Tongue River or Northern Cheyenne 
Indian Reservation, Mont. It authorizes 
a survey of the lands by the Geological 
Survey to determine their mineral char- 
acter, and stipulates that 50 years from 
approval of this law, the minerals shall 
become the property of the allottees or 
their heirs. 

S. 3810. Introduced by Mr. Wheeler 
(Dem., Mont.). Referred to the Com- 
mittee on Indian Affairs. This bill au- 
thorizes the Fort Peck Indians in Mon- 
tana to lease their lands for mining 
purposes. 

ALASKAN 

H. J. Res. 73. Reported by the Com- 
mittee on Territories. This bill author- 
izes an appropriation of $750,000 for a 
system of roads from Nome, to Shelton, 
Kugruk River, and Keewalik, Alaska. 
These roads would reach mining and 
coal districts. Representative Rankin 
(Dem., Miss.), filed a minority report 
against the bill, saying it will benefit 
only a few persons who desire to pros- 
pect for gold. “I am not willing to 
spend money to help a few gold hunters 
extend their operations for personal 
gain,” he says. 

H. R. 9037. Passed by the House and 
reported by the Senate Public Lands 
Committee. This bill validates certain 
land entries, including the mineral en- 
try of John H. Haggett in the Portland, 
Oreg., district. 

S. 2716. Introduced by Mr. Harreld 
(Rep., Okla.), by request. Reported by 
the Indian Committee. This bill author- 
izes the Interior Department to collect 
a 3 percent fee from Indian royalties 
on their mining lands to be used in 
development and operation of leases. 

S. Con. Res. 9. Introduced by Mr. 
Harrison (Dem., Miss.). This bill pro- 
vides for a commission of two Senators 
and two Representatives to investigate 
conditions in the Philippine Islands, in- 
cluding possibilities for development of 
natural resources. 


MINERAL RESOURCES 

S. 3901. Introduced by Mr. Cameron 
(Rep., Ariz.). Referred to the Commit- 
tee on Public Lands. This bill proposes 
to cede unreserved public lands to the 
States. 

S. 2584. Introduced by Mr. Stanfield 
(Rep., Oreg.). Reported by the Com- 
mittee on Public Lands. This bill es- 
tablishes grazing districts on public 
lands in the west, but stipulates that 
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the use of these lands for grazing shall 
be subordinated to the development of 
their mineral resources. 

H. R. 10607. Introduced by Mr. Hau- 
gen (Rep., Iowa.). Referred to the Com- 
mittee on Agriculture. This is similar 
to the .oregoing. 

S. 3698. Introduced by Mr. Norris 
(Rep., Nebr.), by request. Referred to 
the Committee on Agriculture. This 
is similar to the foregoing. 


ALASKAN MINE CLAIMS 


H. R. 6572. Reported by the Commit- 
tee on Mines and Mining. This bill 
amends the mining law of Alaska by 
permitting two mining claims to be 
located in each of the recording districts 
in Alaska. 

H. R. 10276. Introduced by Mr. 
Kiess (Rep., Pa.). Reported by the 
Committee on Insular Affairs. This bill 
provides a form of government for the 
Virgin Islands and stipulates that the 
minerals shall be administered for the 
benefit of the people. 

H. R. 10865. Introduced by Mr. 
Kiess (Rep., Pa.). .Reported by the 
Committee on Insular Affairs. This is 
similar to the foregoing. 


CoINAGE BILLs 


H. R. 8306. Passed by the House. 
This bill authorizes the coinage of six 
million 50-cent pieces in memory of 
those who went over the Oregon trail. 

H. R. 8267. Reported by the Coinage 
Committee. This bill proposes to coin 
copper cent pieces in memory of Henry 
W. Longfellow. 

S. 3693. Introduced by Mr. Jones 
(Dem., N. Mex.). Referred to the Bank- 
ing Committee. This bill proposes to 
coin 5,000,000 50-cent pieces in memory 
of the patriotism of American women 
in wars. 

CoaAL STANDARDS 


H. R. 10824. Introduced by Mr. Kelly 
(Rep., Pa.). Referred to the Commit- 
tee on Interstate Commerce. This bill 
prescribes standards for the shipment 
of various sizes of anthracite. 

H. Res. 194. Introduced by Mr. Fish 
(Rep., N. Y.). Referred to the Com- 
mittee on Interstate Commerce. This 
resolution requested the Secretary of 
Commerce for information as to anthra- 
cite prices prior and subsequent to the 
last two anthracite strikes, and whether 
anthracite operators are profiteering. 
It is also asked the Secretary of Com- 
merce whether he had recommended or 
was considering coal legislation. The 
Secretary of Commerce replied that the 
information was not available and that 
he had made no recommendation as to 
coal legislation. 


CoaL EMERGENCY 
H. R. 11326. Introduced by Mr. Kelly 


(Rep., Pa.). Referred to the Interstate 
Commerce Committee. This bill author- 
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izes the President to deal with an 
emergency which may arise in the coal 
industry through interruption of mining. 
Under it he could appoint temporary 
boards to investigate and report on the 
situation, and also designate a Fuel Ad- 
ministrator to supervise the distribu- 
tion, allotment, sale and marketing of 
coal. 

H. R. 10503. Introduced by Mr. Mill- 
er (Rep., Wash.). Reported by the 
Naval Committee. This bill provides 
for the conversion of six coal burning 
battleships to oil burners. 
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S. Res. 176. Introduced by Mr. Good- 
ing (Rep., Idaho). Referred to the 
Committee on Interstate Commerce. 
This resolution calls for an investiga- 
tion by a committee of seven Senators 
of the receivership of the Chicago, Mil- 
waukee and St. Paul railroad. The res- 
olution says a receiver for this railroad 
was appointed on petition of the Bink- 
ley Coal Company, a creditor. The res- 
olution says the railroad abandoned coal 
properties to which it had constructed 
lines, and over which it had transported 
coal. 


| 
4 
‘ 
€ 
| 
‘ 
| 


382 


THE MINING CONGRESS JOURNAL May, 1926 
AMPORTANT BILLS REVIEWED IN THIS ISSUE 
f MINING— H. R. 11326: Kelly (Rep., Pa.). Emergency 
S.. 3641: Oddie (Rep., Nev.)..War Mineral Control. 
: Claims. H. Res. 194: Fish (Rep., N. Y.). Price Inquiry. 
S. 3186: Ransdell (Dem., La.). Sulphur TRANSPORTATION— 
permits and leases. S. 3721: Gooding (Rep., Idaho). Compen- 
H. R. 10903: Browne (Rep., Wis.). Stream satory Rates. 
; pollution. S. 575: Gooding (Rep., Idaho). Long and 
»: H.R. 9133: Hayden (Dem., Ariz.). Mining Short Haul Rates. 
Leases. S. 3840: — (Rep., Iowa). Railroad 
nsolidations. 
er eee H.R. 9463: Parker (Rep., N. Y.). Railroad 
S. 2461: Enacted. into law. Oil Permit lag 
‘ a H.J.Res. 214: Appleby (Rep., N. J.). Electric 
Extension. Railroad. 
S. 1821: Sheppard (em., ‘Fex.). Potash INDUSTRIAL— 
Survey. ' , H. R. 10982: Morin (Rep., Pa.). War Conscrip- 
H. J. Res. 73: Reported by Committee. Alas- tion. 
” kan. Roads. S. 2320: Passed by Senate. Safeguard 
=; §. 3901: Cameron (Rep., Ariz.). Land to Acid Distribution. 
States. S.Res. 177: Sheppard (Dem., Tex.). Wage In- 
H:. R.. 6572: Sutherland (Rep., Alaska). Mine quiry. 
Claims. S.Res. 203: Walsh (Dem., Mont.). Industrial 
COAL— Merger Inquiry. 
a ot H. R. 10824: Kelly (Rep., Pa.). Shipments. by S. 3983: Shortridge (Rep., Calif.). Safety 
Grades. Division. 


ALASKAN RAILROADS 


H. R. 6573. Passed by the House and 
Senate. This bill extends the time with- 
in which the Alaska Anthracite Rai 
road shall complete its lines in that 
territory. 

S. 3721. Introduced by Mr. Gooding 
.(Rep., Idaho). Referred to the Com- 
mittee on Interstate Commerce. This 
bill defines as “reasonably compensa- 
tory” railroad rates which will pay the 
cost of service, interest on bonds, and 
dividends. 

S. 575. Introduced by Mr. Gooding 
(Rep., Idaho). Defeated by the Senate. 
This is the so-called long and short haul 
bill and proposed to prohibit higher 
rates for shorter hauls than are charged 
for longer hauls where water competi- 
tion is involved. 

S. 3720. Introduced by Mr. Gooding 
(Rep., Idaho). Referred to the Com- 
mittee on Interstate Commerce. This is 
similar to the foregoing, except that it 
would only apply to rates affected by 


competition through the Panama Canal. 


RAILROAD CONSOLIDATIONS 


S. 3840. Introduced by Mr. Cummins 
(Rep., Iowa). Reported by the Commit- 
tee on Interstate Commerce. This bill 
provides for the consolidation of rail- 
roads into large systems. 

S. 750. Introduced by Mr. Mayfield 
(Dem., Tex.). Reported by the Com- 
mittee on Interstate Commerce. This 
bill would require railroads to secure 
permission from the Interstate Com- 


merce Commission to construct new 
lines, and also permission from the 
States to abandon lines in a State. 


RAILROAD LABOR 

H. R. 9463. Passed by the House and 
reported by the Senate Committee on 
Interstate Commerce. This bill author- 
izes regional and other boards to settle 
railroad labor disputes, and abolishes 
the Railroad Labor Board. 

H. R. 10930. Introduced by Mr. Mc- 
Laughlin (Rep., Nebr.). Referred to 
the Committee on Interstate Commerce. 
This bill authorizes interchangeable 
railroad mileage books at 20 percent 
less than the regular rate. 

S. 3286. Passed by the Senate. This 
bill authorizes reduced freight rates in 
case of earthquake, flood, fire, famine, 
drought, epidemic, pestilence or other 
disaster. 

EL&cTRIC RAILROAD 


H. P. Res. 214. Introduced by Mr. 
Appleby (Rep., N. J.). Referred to the 
Committee on Interstate Commerce. This 
resolution proposes a survey for a great 
eastern electric freight railroad between 
the Great Lakes and New York through 
northern Pennsylvania and New Jer- 
sey, with terminals at Erie and New 
York. The object is to reduce transpor- 
tation costs. The resolution points out 
that winter conditions would render 
valueless for four months in the year 
the proposed St. Lawrence River or the 
Great Lakes-Hudson ship canals. The 
proposed railroad would have six tracks 
and its cost would be met by a 20-year 
bond issue, the railroad to be built and 
operated by the Government at cost. 


Electric power for the railroad could 
be produced from water along the route. 
The bill appropriates $150,000 for the 
survey, on which a report will be made 
next December. The War Department 
has reported adversely on the proposed 
Great Lakes-Hudson waterway. 

S. J. Res. 79. Introduced by Mr. Fra- 
zier (Rep., N. D.). Referred to the 
Committee on Interstate Commerce. 
This is similar to the foregoing. 


DEFENSE COUNCIL 

H. R. 10982 and H. R. 10985. Intro- 
duced by Mr. Morin (Rep., Pa.). Re- 
ferred to the Committee on Military 
Affairs. These bills propose to create 
a council of national defense, composed 
of Government officers, who would in- 
vestigate and report on the status of 
essential key industries, the situation 
regarding essential raw materials of for- 
eign origin, etc. In an emergency the 
President would have authority to use 
man power, industries, finances, trans- 
portation and other national resources 
essential to the national defense. 

S. 2320. Passed by the Senate. This 
bill is designed to safeguard the dis- 
tribution and sale of dangerous caustic 
or corrosive acid and alkalies. 

H. R. 10828. Introduced by Mr. 
Griest (Rep., Pa.). Reported by the 
Committee on Interstate Commerce. 
This is similar to the foregoing. 


Wace INQUIRY 


S. Res. 177. Introduced by Mr. Shep- 
pard (Dem., Tex.). Referred to the 
Committee on Labor. This bill author- 
izes a committee of seven Senators to 
investigate typical mills in the aluminum 
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and steel industries as to wages and 
working conditions, reporting December 
31. 

H. R. 7732. Enacted into law. This 
law amends a prior law to carry out a 
wage increase of the National War 
Labor Board in favor of employes of 
the Bethlehem Steel Company. It pro- 
vides that the increased wages author- 
ized by the board shall be paid to those 
who entered the employ of the company 
after August 1, 1918. It also provides 
for payment of the award by the War 
Department at Bethlehem, Pa., and for 
approval of the payments by the Gen- 
eral Accounting Office. 


INDUSTRIAL MERGERS 

S. Res. 203. Introduced by Mr. Walsh 
(Dem., Mont.). Referred to the Com- 
mittee on Interstate Commerce. This 
resolution calls for an investigation and 
report by the Federal Trade Commis- 
sion on corporations and combinations 
alleged to have been organized and op- 
erated in violation of the anti-trust law 
during the past four years. The 
merger of the duPont Company is 
named among recent industrial consol- 
idations. The resolution says the prece- 
dent set by the decision of the Supreme 
Court in the Steel Corporation case 
seems to have been misconstrued in view 
of the more recent decision in the Lehigh 
Valley Railroad case, in which a smaller 
control of the industry affected was held 
to be in violation of the law. The res- 
olution says the intent of Congress in 
passing the anti-trust law was to pro- 
hibit all combinations of competitors 
that would lessen competition, create 
monopoly and increase prices, whether 
by acquisition of stock or plants. 


INDUSTRIAL SAFETY 


S. 3983. Introduced by Mr. Shortridge 
(Rep., Calif.). Referred to the Com- 
mittee on Labor. This bill creates a 
Division of Safety in the Bureau of 
Labor Statistics of the Department of 
Labor. This division would collect 
statistics of industrial accidents in all 
lines of employment; collate and analyze 
statistics of accidents with special refer- 
ence to their causes, effects and occu- 
pational distribution; make general and 
special studies and investigations of 
labor safety plans and devices and of 


_ their need and adaptation as relates to 


different classes of machinery; pro- 
cesses of production and undertakings 
in which labor is employed; and to study 
all phases of occupational hazards and 
diseases and their prevention. The divi- 
sion would provide a museum to exhibit 
approved devices for safeguarding 
machinery, protecting employes from in- 
jury, lessening dangerous conditions in 
industrial enterprises and methods of 
lessening, preventing and controlling in- 
dustrial diseases. The bill also provides 


for a laboratory in the division for ex- 
amination and test of the efficiency of 
types of guards or other devices for the 
protection of machinery calculated to 
safeguard employes or the public from 
injury or industrial disease. 

H. R. 11059. Introduced by Mr. 
Frothingham (Rep., Mass.), by request. 
Referred to the Committee on Ways and 
Means. This bill proposes a duty of 
100 percent on imported granite. 


Burton Bunch 


Recently appointed field secretary 
Southern Division, The American 
Mining Congress 


S. 66. Introduced by Mr. Jones 
(Rep., Wash.). Reported by the Com- 
mittee on Commerce. This bill estab- 
lishes foreign trade zones in American 
ports. 

S. Con. Res. 17. Introduced by Mr. 
Fish (Rep., N. Y.). Referred to the 
Committee on Foreign Affairs. This 
resolution requests the President to ap- 
point a commission consisting of repre- 
sentatives of manufacturing, commer- 
cial, financial, agricultural, exporting, 
and importing interests of the United 
States and Government officials, to re- 
open trade relations with Russia. 


EXPLOSIVES DISTRIBUTION 


H. R. 10826. Introduced by Mr. 
Schneider (Rep., Wis.). Referred to 
the Committee on Agriculture. This bill 
appropriates $20,000,000 over a period 
of 10 years for the distribution of ex- 
plosives by the Department of Agricul- 
ture to settlers for clearing and reclaim- 
ing cut-over forest lands. 

H. R. 10904. Introduced by Mr. 
Browne (Rep., Wis.). Referred to the 
Committee on Agriculture. This bill ap- 
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propriates $50,000 for experiments by 
the forest service of methods of disposal 
of waste materials of pulp and paper 
mills without polluting streams. 

S. 3787. Introduced by Mr. Wads- 
worth (Rep., N. Y.). Referred to the 
Committee on District of Columbia. 
This bill proposes to incorporate the 
National Institute of Social Sciences. 
Among the incorporators are Daniel and 
Harry F. Guggenheim and Van H. 
Manning of New York, the latter of 
the American Petroleum Institute and 
formerly director of the Bureau of 
Mines. 

H. Res. 180. Introduced by Mr. 
Thomas (Dem., Okla.). Referred to 
the Committee on Rules. This resolu- 
tion authorizes a committee of seven 
members of the House to receive sug- 
gestions for changes in the form and 
operation of the Government. 


COMMERCE PROMOTION 

H. R. 3858. Passed by the House. 
This bill creates organic law for the 
work of the Bureau of Foreign and 
Domestic Commerce, which has hereto- 
fore been conducted under annual con- 
gressional appropriations. 

H. R. 10864. Introduced by Mr. Gar- 
ber (Rep., Okla.). Referred to the 
Committee on Flood Control. This bill 
authorizes the States to apply conserved 
waters to beneficial use. 

S. 2516. Reported by the Senate Com- 
mittee on Agriculture. This bill estab- 
lishes a forest experiment station for 
Pennsylvania and neighboring States. 

H. J. Res. 222. Introduced by Mr. 
Sabath (Dem., Ill.). Referred to the 
Committee on Expositions. This bill ap- 
propriates $5,000,000 for Government 
participation in a centennial celebration 
at Chicago in 1933. 

H. R. 9690. Introduced by Mr. But- 
ler (Rep., Pa.). Passed by the House. 
This bill authorizes a five-year naval 
aircraft construction program costing 
$85,000,000, of which $300,000 is for an 
experimental metal-clad airship. 


CHILDREN TAUGHT FIRST-AID 


The Division of Mine Inspection of the 
state of Washington is undertaking a 
campaign for the training in first-aid 
methods of the children of the miners of 
that state. Wives and other female rela- 
tives of the miners are also being in- 
structed in first-aid. The First-Aid 
Manual of the United States Bureau of 
Mines is being used in giving this train- 
ing. The purpose of this campaign, as 
stated by William R. Reese, chief mine 
inspector, is to inculcate safety in the 
minds of the children and at the same 
time prepare them to be able to admin- 
ister first-aid to others who have been 
the unfortunate victims of an accident. 
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CONGRESS AND COAL IN- 
DUSTRY 
(Continued from page 332) 

fields was recommended by Mr. Jacob- 
stein, who also suggested government op- 
eration of mines in an emergency 11 rec- 
ommended by an emergency coal board, 
which he proposed. 

In his analysis of the coal situation, 
Mr. Jacobstein said: “The deadlock in 
the anthracite industry is deeper than a 
conflict between capital and labor. It 
is fundamental in the industry itself. 
The deadlock hinges on the fact that 
one-fourth of anthracite is produced at 
high cost and no profit; 50 percent is 
mined at low cost and high profit, and 
the balance is mined at cost and profit. 
You cannot solve the coal problem un- 
til you decide the question of valuation 
of anthracite mines. The miners know 
the varying valuations which are set 
up and are not satisfied because they 
feel the profits of the companies are 
too high and that they should share in 
the prosperity of the industry.” 

Discussing the bituminous situation, 
Mr. Jacobstein said it was disorganized 
and had 15,000 mines and 200,000 miners 
more than are necessary. He feared 
there would be a strike next spring 
when the bituminous wage agreement 
expired. “If you do not pass legisla- 
tion before March 31, 1927, there is 
likely to be a strike and it might be 
carried into non-union fields,” he said. 
Declaration was also made by Mr. Ja- 
cobstein that the bituminous industry is 
backward in introducing mining ma- 
chinery. He said coal mines are quasi 
or semi-public utilities subject to regu- 
lation by the government. He thought 
coal producers should get together with 
railroads and industrial users on plans 
to operate the industry on more eco- 
nomic lines. “To do nothing in the way 
of legislation would be to stick our 
heads in the sand,” said Mr. Jacobstein. 
“The President does not believe in in- 
terfering with business, but he does rec- 
ommend coal legislation. We should 
have a national coal mining policy.” 

“The shipper should attach to his bill 
of lading a certificate that the quality 
of anthracite complies with the stand- 
ards set by the Bureau of Mines,” said 
Representative Luce, in urging his bill 
on this subject. “The Bureau of Mines 
believes the time will come when it will 
be necessary to provide for analysis of 
coal and that sooner or later similar 
legislation will be necessary for bitu- 
minous.” 

Representative Wainwright said the 
coal commission report had been “toned 
down” and that it did not present a sat- 
isfactory solution of the coal problem. 
“Coal is as necessary as water and light 
and the public is entitled to an uninter- 
rupted supply at fair prices,” he said. 
“IT oppose the creation of any more gov- 


ernment agencies. The mining of coal 
is a semi-public duty similar to that of 
a soldier in the military service of his 
country.” 

Postponement of legislation until next 
winter was suggested by Representative 
Mead who thought the intervening time 
should be devoted by the House and 
Senate Committees, in cooperation with 
government agencies handling coal mat- 
ters, to work out a plan of legislation 
affecting coal to assure constant sup- 
plies at fair prices. He thought the 
coal industry could be supervised satis- 
factorily by a coal council consisting of 
the Conciliation Service of the Depart- 
ment of Labor. “Legislation is neces- 
sary in order to bring about reforms in 
the coal industry,” said Mr. Mead, in 
reply to a suggestion of Representative 
Merritt, Republican, Connecticut, a 
member of the committee, that Congress 
“drop the idea of legislation.” 


Representative Black suggested the 
creation of a corporation to be financed 
by the Government to operate mines and 
sell coal during an emergency. He said 
the Government had authority to take 
possession of private property for a na- 
tional purpose, and cited a decision of 
a Utah court which had declared a pri- 
vate gold mining company to be a public 


“utility with the power or eminent do- 


main. Mr. Black contended that the 
Government could take over a private 
utility corporation if it ceased to func- 
tion in the public interest. “The Gov- 
ernment must be a working proposi- 
tion,” he said. “Congress should try 
to reach the situation by going in and 
working the mines, leaving the consti- 
tutionality of the act to be determined 
by the courts.” Mr. Black said that 
constitutional objections should not be 
raised to measures designed to benefit 
the public, but that their constitutional- 
ity should be presumed, allowing the 
courts to pass on it. When he suggested 
that the act forbid the taking out of an 
injunction against the right of the cor- 
poration to operate mines, Representa- 
tive Hoch, Republican, Kansas, a mem- 
ber of the committee, remarked: “Why 
not say the Supreme Court cannot de- 
cide that it is unconstitutional?” 


“Don’t wind this matter up with le- 
gal entanglements and red tape,” urged 
Representative Boylan, who advocated 
placing authority with the President to 
handle an emergency through the De- 
partments of Commerce and Labor, ra- 
ther than under a new coal agency. 
“When an emergency arises, we must 
meet it and not look for precedents, but 
must establish them and blaze a new 
trail if there are none. When an enemy 
is at your door, you go after him. The 
situation may blow up next January 
and I urge that you do something to 
meet it. If your legislation is not con- 
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stitutional, the people will, however, be 
able to get coal under it, and its con- 
stitutionality can be later determined.” 

Representative Fish created a mild 
sensation and aroused the committee 
when he declared that invisible influ- 
ences were at work to prevent legisla- 
tion. “There has never been any pres- 
sure on me to prevent legislation,” 
sharply responded Representative Par- 
ker, Republican, New York, chairman 
of the committee. “I resent your state- 
ment,” said Representative Nelson, Re- 
publican, Maine, a member of the com- 
mittee, while Representative Merritt 
said he did not believe a lobby was 
operating against legislation. Repre- 
sentative Fish insisted, however, that 
it had taken five years to get the com- 
mittee to conduct hearings on coal leg- 
islation, and that it had taken 20 years 
for Congress to pass railroad legislation 
and to establish the parcel post system 
in the face of strong opposition. 

In urging the creation of a fact- 
finding agency, Mr. Fish said: “Until 
we have information obtained by such 
an agency, there can be no constructive 
coal legislation. I recommend that the 
committee confine its recommendation at 
this session to legislation creating a 
fact-finding agency, which can be fol- 
lowed later by measures for mediation 
of coal strikes, and for handling emer- 
gency situations. I am opposed to Gov- 
ernment operation of mines or price fix- 
ing.” Representative Huddleston, Dem- 
ocrat, Alabama, a member of the com- 
mittee, did not think publicity would ac- 
complish much. 

“Which is the most important, a con- 
tinuous supply of coal or a fair price 
for coal?” asked Representative Parker. 

“A continuous supply, of course,” 
said Mr. Fish. 

“Has the public a duty to the coal in- 
dustry to match its claim to interfere 
with it?” asked Representative Huddles- 
ton. “What right has the public to a 
supply of coal when it is not interested 
in reasonable profits or wages to those 
engaged in its production? When we 
deal with the mining industry, it is 
not simply a proposition of looking after 
the public. Continuity of supply and 
reasonableness of price are merely 
symptons affecting the industry. We 
must get to the root.” 

“Place every authority possible in the 
hands of the President of the United 
States to deal with an emergency as it 
may arise,” advised Representative 
Treadway. “Do not hamstring him. 
Give him such authority that there can 
be no suspension of production.” 

It developed during the hearings that 
Secretary of Commerce Hoover has not 
recommended coal legislation nor has he 
taken steps to draw up a plan for cre- 
ation of machinery for arbitration of 
coal mine labor disputes. 


_ 
| 
| | 
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NEW MINE-SAFETY FILMS PRODUCED 


new mine-safety motion- 
picture films, of one reel each, 
produced by the Bureau of Mines 

in cooperation with one of the larger 

coal mining companies, are now avail- 
able for distribution. 

“Twelve Points of Safety” is the title 
of a film designed to impress upon mine 
officials and miners a few of the most 
important safety measures to be taken 
in connection with the daily operation 
of coal mines. 

The necessity of using only closed 
lights is the first point brought out. The 
importance of using only mine lamps 
that have been approved by the Bureau 
of Mines is also stressed. Views of va- 
rious types of approved mine lamps are 
shown. The second safety point empha- 
sized is the prevention of matches and 
smoking matetfial being taken into the 
mine. The third safety point visualized 
is the necessity of testing each working 
place, before work starts, as a safeguard 
against bad roof and the presence of ex- 
plosive gases, flame safety lamps being 
used for the last-named purpose. The 
taking down of loose roof is the fourth 
point emphasized. Views are shown of 
employes testing the mine roof to deter- 
mine its condition and placing props 
where needed. The fifth safety point is 
the using of water on the cutter bar of 
the coal-cutting machines for the purpose 
of keeping down coal dust. It is shown 
how the dry cutting of coal produces a 
dangerous cloud of coal dust, whereas 
the use of water eliminates such haz- 
ardous dust clouds. The sixth safety 
point is the wetting of the coal before 
shoveling it into the mine cars and the 
passing of the loaded cars under sprink- 
lers on the way to the mine shaft, being 
another precaution against the accumu- 
lation of dry coal dust. The provision of 
ample traveling way between the coal 
rib and the cars, as a preventive against 
the crushing of employes by moving trains 
is the seventh point to be illustrated. 
The whitewashing of the shelter holes, 
in which employes place themselves for 
safety as coal trains pass, and the keep- 
ing of such holes free from rubbish, con- 
stitute the eighth safety point. The 
ninth point emphasizes the need of using 


-only permissible explosives. When used 


as recommended, permissible explosives 
have never been known to cause a mine 
explosion. The use of finely pulverized 
rock-dust for the prevention of coal-dust 
explosions is the tenth safety point. The 
spreading of rock-dust throughout the 
mine by means of rock-dust distributors 
is illustrated. Views showing a mine 
entry before and after rock-dusting illus- 
trate vividly the increased illumination 
attained as a result of rock-dusting. The 
eleventh safety point is the maintenance 


of mine fans capable of supplying ample 
fresh air throughout the mine to sweep 
away dangerous accumulations of gas. 
The twelfth safety point is the taking of 
samples of mine air as a guide to control 
the ventilation. Scenes depicting the col- 
lection and analyzing of mine-air sam- 
ples are shown. 

“First Aid to the Injured” is the name 
of a one-reel film illustrating the proper 
methods of emergency treatment to be 
used in case of some of the mishaps en- 
countered in the work of mining. Meth- 
ods of giving artificial respiration to vic- 
tims of electric shock, apparent drown- 
ing, and carbon monoxide poisoning are 
depicted, and the administration of oxy- 
gen in appropriate cases is shown. The 
dry, sterile dressing of open wounds is 
illustrated. An ingeniously devised scene 
illustrates the three types of bleeding 
from wounds—from capillaries, from 
veins, and from arteries. Methods of 
controlling these different types of bleed- 
ing are illustrated. The making of tour- 
niquets and their application are shown. 
First-aid experts of the Bureau of Mines 
are photographed as they demonstrate 
the application of splints and bandages 
for use in cases of dislocations and frac- 
tures of bones. The treatment of burns 
is depicted. The proper way of carrying 
an injured man so that no further injury 
may result is demonstrated. Means for 
improvising stretchers out of jackets, 
coats, etc., are illustrated. 

“The Use and Care of Mine Rescue 
Apparatus” is a one-reel film depicting 
the use and care of self-contained oxy- 
gen breathing apparatus employed in 
mines and other places. Four types of 
apparatus—the Paul, Gibbs, Fleuss- 
Davis, and McCaa—are shown in detail. 
The circulation of oxygen through the 
apparatus is illustrated. Methods of 
charging and testing the oxygen bottle 
are depicted. An interesting series of 
views shows a mine-rescue crew equipped 
with oxygen apparatus exploring a mine. 
The methods employed by the crew in 
testing the mine atmosphere with flame 
safety lamps and carbon monoxide de- 
tectors are illustrated. The use of the 
common canary for detection of carbon 
monoxide is shown, the bird being seen 
as it is overcome by gas, then afterwards 
treated and revived. 

Copies of any or all of these three 
educational motion-picture films may be 
obtained free of charge for exhibition by 
schools, churches, clubs, civic organiza- 
tions, and other bodies by applying to the 
experiment station of the United States 
Bureau of Mines, Pittsburgh, Pa. Trans- 
portation charges both ways are paid by 
the exhibitor. 
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SHAKING SCREENS AT COAL 
MINES 


HAKING screens have been so widely 

used in the last 25 years that they 
have practically displaced other types of 
machines for screening coal intended for 
the general market. First the bar screens 
were replaced by shakers for the grad- 
ing of coarse coal: (sizes over 1% or 2 
inches), and during the last 15 years 
even the revolving screens for coal below 
these sizes have given way to special 
forms of shaking screens. 


The screening medium—punched plate 
or wire cloth—is carried in a rectangular 
frame of wood or steel, inclined at a low 
angle and suspended from or supported 
by loose rods. This frame is attached 
by a connecting rod to an eccentric or 
other mechanical device for giving a 
reciprocating movement. Material fed 
on the upper end of the screen slides 
down the inclined screening surface, es- 
pecially on the back stroke, and the finer 
sizes fall through the perforations. The 
screening surface is usually round-hole 
plate, although flanged-lip screen, wire 
cloth, or bars are used in some screens. 
If the screening surface is replaced or 
covered by blank plate, the screen is said 
to be veiled. In order to prevent their 
movement causing vibration of the build- 
ing, shaking screens are usually hung in 
pairs and driven in opposite directions 
from the same driving shaft by eccen- 
trics or cranks spaced 180° apart. 


Although shaking screens are widely 
employed in sizing ores, stone, and 
gravel, they are chiefly used to prepare 
coal at mines where the output is being 
marketed as steam and domestic fuel 
that needs separation into a number of 
sizes. Screens of this type are peculiarly 
successful in the ordinary plants that 
load coal by grades into railway cars 
on parallel tracks, because during the 
screening the various sizes are distrib- 
uted to convenient points for loading di- 
rectly in cars on the separate tracks. 
Additional conveying machinery is there- 
fore only necessary where flexible con- 
veyors or loading booms lower prepared 
sizes gently into the cars to avoid break- 
age. Shaking screens have an additional 
advantage—one screen of suitable width 
can handle the entire output of a mine. 

Detailed descriptions of the various 
types of shaking screens are given in 
Bulletin 234, recently issued by the Bu- 
reau of Mines. 


The title of Safety Service Director of 
the Bureau of Mines has been abolished, 
following the resignation of Dr. T. T. 
Read. Dr. R. R. Sayers, chief surgeon 
of the bureau, has been placed in tem- 
porary charge of the safety work of the 
organization, with the title of Acting 
Chief Engineer, Safety Service. 
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ZINC PIGMENTS AND SALTS SOLD IN 1925 


INC pigments and salts sold by do- 
mestic manufacturers the 
United States in 1925 had a value 
of $42,980,145, according to a compila- 
tion made by the Bureau of Mines from 
reports submitted by producers. In 1924, 
sales valued at $37,953,110 were reported. 
The products covered by the reports in- 
clude lithopone, zine oxide, leaded zinc 
oxide, zine chloride and zinc sulphate. 
For 1925 an increase in sales is shown 


for every product except zinc chloride, 
in which there was a loss of 11 percent. 
This loss was coincident with a gain of 
10 percent in the average value per ton. 

Lithopone and zinc oxide showed the 
largest sales in the history of these in- 
dustries, making gains of 32 percent and 
17 percent, respectively, over sales in 
1924. The average value per ton, how- 
ever, was lower than in the preceding 
year. 


Zine pigments and salts sold by domestic manufacturers in the United States, 1924 and 1925 


1924 — 
Value Value 

Short er Short Per 

—< tons Total tons tons Total ton 

26,729 3,356,965 126 31,750 3,966,282 125 

51,054 2,051,782 40 45,619 2,002,828 44 

4,674 228,709 49 5,332 269,763 51 
*Zinc oxide containing 5 percent or more of lead is classed as leaded zinc oxide. 

750° Baumé. 


PRODUCTION OF SLAB ZINC 
AND ROLLED ZINC IN 1925 
RODUCTION of slab zine at zinc re- 
duction plants in the United States 

in the year 1925 amounted to 611,645 

short tons, valued at $92,970,000, ac- 

cording to statistics compiled by the Bu- 


reau of Mines. This compares with the 


1924 production of 552,825 short tons, 
valued at $71,867,000. Of the 1925 out- 
put, 572,946 tons was primary produc- 
tion, 555,631 tons being from domestic 
ores and 17,315 tons from ores originat- 
ing in Canada and Mexico. Redistilled 
secondary production amounted _ to 
38,699 tons. 


Oklahoma, where 138,906 short tons 
were smelted, led all States in produc- 
tion. Illinois, with 109,672 tons smelted, 
was second, and Pennsylvania, with 
99,899 tons smelted, was third. 


The apparent consumption of primary 
zinc in the United States in 1925 
amounted to 500,147 short tons, as com- 
pared with a consumption of 448,257 
tons in 1924. 


ROLLED ZINC IN 1925 


The total production of rolled zinc in 
1925, as reported by producers, amounted 
to 142,263,945 pounds, valued at $14,- 
514,234. As compared with 1924, these 
figures represent an increase of 17 per- 
cent in production and 26 percent in 
value. The average selling value per 
pound in 1925 was 10.2 cents as com- 
pared with 9.5 cents in 1924. 


The base quotation on sheet zinc, f.o.b. 
works, showed some slight fluctuations 
during the year. The quotation at the 
beginning of the year was 11 cents a 
pound; at the end of the year it was 12 
cents. The lowest figure was 10 cents, 
price quoted from the middle of April 
to the middle of June. 


MAGNESIUM PRODUCTION 
INCREASES 

re of magnesium in the United 

States in 1925 amounted to 245,000 
pounds, valued at $274,400, as compared 
with sales of 128,000 pounds, valued at 
$150,000 in 1924, according to statistics 
compiled by James M. Hill, of the Bu- 
reau of Mines. But two companies man- 
ufacture magnesium in the United States 
and both companies increased their out- 
put in 1925. 

Over 81 percent of the magnesium was 
sold in ingot form, but the sales of alloys 
and castings more than doubled those of 
1924. Sales of tubing amounted to about 
one-fifth as much as in 1924, but sales 
of sheet were over one hundred times 
those in the previous year. The aver- 
age price of domestic ingot metal was 
86 cents a pound, that of powder $1.63 
a pound, and of castings $3 a pound. 

Imports of magnesium metal in 1925 
were 8,326 pounds, valued at $7,070, as 
compared with 8,738 pounds, valued at 
$6,561, in 1924. 


ALUMINUM SALTS IN 1925 

T HE production of aluminum salts in 

the United States in 1925 was 335,480 
short tons, valued at $13,155,790, accord- 
ing to statistics compiled by James M. 
Hill, of the Bureau of Mines. This com- 
pares with production in 1924 of 302,190 
tons, valued at $9,301,410. 

The aluminum salts industry consumed 
122,340 long tons of bauxite in 1925, as 
compared with 106,150 tons in 1924. 
There was also consumed 440 tons of 
aluminum metal, which was used in the 
manufacture of alumina hydrate. 
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QUICKSILVER IN 1925 

quicksilver production of the 

United States in 1925 amounted to 
9,174 flasks, of 75 pounds each, according 
to preliminary figures compiled by the 
Bureau of Mines. The country’s output 
of quicksilver in 1924 was 10,085 flasks. 
The 1925 production was made up by 
seven mines in California and six in 
Texas, Nevada, Arizona, and Idaho. 
Oregon, as well as the States named, pro- 
duced in 1924. Based upon the average 
New York price per flask for 1925, $83.128, 
the value of the year’s production was 
$762,616. The imports of quicksilver in 
1925 amounted to 11,245 flasks from Italy 
and 9,754 flasks from Spain, and from 
the balance of the world 1,782 flasks, 
making a total of 22,781 flasks. The ex- 
ports were 204 flasks. In 1924 the im- 
ports were 13,170 flasks and exports 208 
flasks. On January 1, 1925, there were 
68 flasks in bonded warehouses; in Au- 
gust, 2,577 flasks; and on January 1, 
1926, 1,181 flasks. The average price for 
1924 was $69.761. In 1911 the imports 
exceeded the exports by 6,001 flasks. 
Prior to this date exports had exceeded 
imports. During the period 1911 to 1925 
the imports have gradually increased, 
showing the growing dependency of the 
domestic consumers upon foreign sources. 


PRODUCTION OF BAUXITE IN 
UNITED STATES IN 1925 
HE production of bauxite in the 
United States in 1925 was 316,540 

long tons, valued at $1,988,250, a de- 

crease of 9 percent in quantity and 7 

percent in value as compared with the 

domestic production of 347,570 long tons 
in 1924, according to a statement pre- 
pared by the Bureau of Mines. 

Imports of bauxite in 1925 amounted 
to 353,696 long tons, while exports, 
largely bauxite concentrates, were 78,570 
long tons. In 1924 imports were 201,974 
long tons and exports 77,065 long tons. 

The following is a statement of do- 
mestic bauxite sold by producers to in- 
dustries in 1924 and 1925 in long tons: 


Abrasives, 


refractories, 
Year Aluminum Chemicals and cement Total 
1924.. 225,780 54,870 66,920 347,570 
1925.. 173,040 67,420 73,980 314,440 


The production of bauxite in the Ar- 
kansas field was 296,320 long tons in 
1925, a decrease of approximately 10 
percent as compared with 1924. The 
eastern field, including Georgia and Ten- 
nessee, produced 20,220 tons, but only 
18,220 tons were sold, a slight decrease 
as compared with 1924. No bauxite was 
produced in Alabama or Mississippi in 
1925. The imports of bauxite in 1925 
increased about 75 percent, as compared 
with 1924, and came chiefly from British 
and Dutch Guiana, South America, 


though some French and Dalmatian 
bauxite was received. 
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THE FLUORSPAR INDUSTRY IN 1925 


OTWITHSTANDING the large 
| \ production of steel in 1925, the 

shipments of domestic fluorspar, 
according to the Bureau of Mines, 
amounted to only approximately 113,600 
short tons, valued at about $2,052,000, 
decreases of 9 percent in quantity and 
16 percent in total value as compared 
with 1924. The general average price 
per ton f.o.b. mines or shipping points 
for all grades in 1925 was $18.06, which 
is $1.55 less than the average for 1924. 
The shipments to manufacturers of glass 
and hydrofluoric acid were larger than 
in 1924, but smaller shipments were made 
to steel plants, foundries, and enamel 
and sanitary establishments. Exports of 
fluorspar, though small, were more than 
in 1924. 

The total stocks of fluorspar at mines 
or shipping points were decreased some 
during 1925, but they are still large, 
amounting to about 18,400 short tons of 
gravel fluorspar, 3,500 tons of lump 
fluorspar, and 600 tons of ground fluor- 
spar, a total on January 1, 1926, of about 
22,500 tons of “ready-to-ship” fluorspar. 
In addition there was in stock at mines 
at the close of 1925 about 41,800 short 
tons of crude fluorspar, which must be 
milled before it can be marketed, esti- 


mated to be equivalent to about 24,000 
tons of merchantable fluorspar. These 
stocks compare with 40,400 tons of 
“read-to-ship” fluorspar on January 1, 
1925, and about 29,000 tons of crude 
fluorspar. 

Based on reports furnished by manu- 
facturers who produce about 93 percent 
of the total basic open-hearth steel, the 
consumption of fluorspar at all basic 
open-hearth steel plants in 1925 
amounted to about 136,900 short tons, 
and the stocks at such plants on Janu- 
ary 1, 1926, amounted to about 49,000 
short tons, which compares with 119,800 
tons consumed in 1924 and stocks of 
64,000 tons on January 1, 1925. 

The imports of fluorspar into the 
United States in 1925 were 48,700 short 
tons, valued at $468,847, decreases of 5 
percent in quantity and 16 percent in 
total value ‘as compared with 1924. As 
usual, the United Kingdom was the prin- 
cipal source of imports, followed by Ger- 
many and British South Africa, but note- 
worthy increases are recorded for France 
and Italy. 

The following tables show details of 
the fluorspar statistics for 1925, which 
are subject to revision. The figures for 
1924 are final: 


Fluorspar shipped from mines in the United States, 1924-1925, by states 


1994 (duel), 


1925 (preliminary) ———, 
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SAMPLING OF QUICKSILVER 


HE accurate sampling of ore in place 

is probably more difficult for quick- 
silver than for the majority of other 
metals, states the Bureau of Mines in 
Bulletin 222, recently published. When 
quicksilver occurs native the reason is 
obvious. The friability of cinnabar, and 
its tendency to occur in fissures and 
cracks of the country rock, make par- 
ticularly difficult the securing of a true 
sample from a working face. Particles 
of cinnabar always tend to break off from 
the point where the cut is being made, 
and thus increase the mercury content 
of the sample. On the other hand, in 
the sample itself, much of the mineral 
is liable to be in the fine material, so 
care must be taken to see that none of 
this is lost. The sampling of ore in place 
should only be intrusted to some one who 
is familiar both with the peculiar char- 
acteristics of quicksilver ores in general 
and of the particular formation sampled. 

Little development work in advance of 
actual mining is usually performed in 
quicksilver mines. For this reason, also 
because of the extremely irregular occur- 
rence of the mineral in most places, the 
working face must be sampled after each 
blast so that ore can be properly selected 
with reference to the average grade that 


— -- is to be delivered to the reduction works. 
State Short Value Short Value 
tons Total Average _tons Average This estimation of the grade of the ore 
62,067 $1,288,310 $20.76 54,400 $1,025,000 $18.84 can sometimes be made by inspection; 
47,847 988,940 20.67 44,700 832,000 18.61 
ones 12,301 135,411 11.01 frequently the panned with 
14.500 195,000 13.45  6-inch pan for this purpose. Miners, 
New OXICO . 
— } 38,470 13.92 after they become familiar with a par- 
184 ticular deposit, show a remarkable ex- 
124,979 $2,451,131 $19.61 113,600 $2,052,000 $18.06 pertness in estimating the mercury con- 
: ara 4 tent of an ore in this way. 
Fluorspar shipped from mines in the United States, 1924-1925, by uses : ‘ 
Use Ghat rem Short Value ment in the quicksilver industry by sys- 
T Av tons Total A 
Oral _“Averase tematic sampling and assaying has not, 
104,349 $1,849,073 $17.72 91,489 $1,479,417 $16.17. 
TEL OL "2,138 59,533 22.35 6,477 123,879 19.13 in general, been nearly so well developed 
GOP: 65: odiskGhdentuasecokudes 6,094 214,288 35.16 6,767 211,331 31.23 as in other branches of metallurgy. The 
Enamel and sanitary ware.... 3,471 120,955 34.85 3,237 101,060 31.22 : : P 
Hydrofluorie acid ............. 3,150 89,413 28.39 4,455 114,059 25.60  elatively small scale of most quicksilver 
ET eee 160 3,380 21.13 120 4,680 39.00 plants and certain inherent difficulties 
617 14,489 23.48 1,055 17,574 16.66 in accurate sampling are the main rea- 
124,979 $2,451,131 $19.61 113,600 $2,052,000 $18.06 sons for this. Also the simplicity of 
quicksilver metallurgy makes elaborate 
PRODUCTION AND IMPORTS _ 160,075 long tons in 1924 to 170,298 sampling less necessary than for other 
OF PYRITES INCREASE long tons in 1925. In 1925, as in 1924, ores. In the ordinary course of ore treat- 
IN 1925 the pyrites production was made in Cali- ment there are no intermediate products 
BE wreduel ‘ — fornia, New York, Ohio, Virginia, and to consider, and, in general, little re- 
on o rites in e i ¢ i i 
lfornl anc irginia W 

170.081 1 as tively few samples need to be taken. On 
70, ong tons, valued at $650,448, tons, 96 percent of the total for the this ethan hae b ti 
according to figures compiled by the Bu- country. an 
reau of Mines. This is an increase of The imports of pyrites im 1086 as to the desirability of exact knowledge 


6 percent in quantity, but only 1 percent 
in value, as compared with the 1924 out- 
put, which was 160,096 long tons, valued 
at $645,262. The quantity of pyrites 
sold and consumed by producing com- 
panies also increased 6 percent, or from 


amounted to 276,385 long tons, valued at 
$773,925, compared with 246,737 long 
tons in 1924, according to the Bureau 
of Foreign and Domestic Commerce. 
Nearly all of the imports came from 
Spain, with small amounts from Canada. 


in controlling quicksilver reduction. The 
possession of data from which a metal- 
lurgical balance could be prepared would 
often save the quicksilver operator much 
guesswork and improve efficiency of 
operation. 
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A Digest 


Senator Ralph H. Cameron, of Ari- 
zona, is very definitely of the opinion 
that the salvation of the copper indus- 
try is a protective tariff. In a lengthy 
speech on the floor of the Senate, advo- 
cating a duty of 6 cents a pound on 
imported copper, he said: 

“The copper miner of our country 
is entitled to protection from the 
cheap competitive labor of Africa and 
South America. 

“The domestic producer of copper is 
confronted with constantly increasing 
labor, supply, tax, and capital re- 
quirement costs. Yet in the face of 
constantly increasing costs we find 
copper selling below its average sale 
price for the past 30 years. This is a 


dangerous economic situation in view, 


of the universally higher prices exist- 
ent today for practically all commodi- 
ties when compared with the average 
prices for those commodities during 
.« the past 30 years; and strikingly so 
when consideration is given to the 
facts that copper is one of our essen- 


tial metals, and that in the whole 
realm of metal production the annual 
gross value of copper produced is only 
exceeded by that of pig iron. 


“At the present time it is esti- 
mated that about one-third of our 
domestic copper production is in eco- 
nomic jeopardy due to marketing of 
copper at cost; with a further de- 
crease in the selling price of copper, 
say to 13 cents per pound, about 65 
percent of the domestic copper will 
be marketed at a loss. 

“The ruin confronting the domestic 
copper producer will be passed on to 
the copper miner and all those citizens 
and communities dependent on the 
continued mining of copper within our 
country. 

“At the present time the foreign 
producer of copper can ship an un- 
limited poundage of copper ingots into 
this country free of duty. The 
poundage so imported means an equiv- 
alent lessened copper production 
within our home areas. This cheap 


Beginning to Scratch 
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foreign-labor copper can be delivered 
in quantities sufficient to supply all 
our domestic needs and at a price 
greatly below our cost of production. 
This unlimited importation of copper 
free of duty into this country will 
destroy our copper-mining industry; 
in consequence destroy the livelihood 
of our miners and all those dependent 
on the continued mining of copper 
within our domestic copper areas.” 


Taking another position on the hope 
of the copper industry Engineering and 
Mining Journal-Press_ editorially 
dorses the copper industry entering the 
manufacturing industry as a way out of 
its difficulties. They say: 

“Copper producers have been told 
on various occasions that their salva- 
tion lay in expanding their activities 
so as to include manufacturing of fin- 
ished products. Therein, it is said, 
reside the big profits. That this con- 
tention is not unsound apparently has 
been proved by Anaconda; and cor- 
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roborative evidence may be adduced 
by citing the New Jersey Zinc Co., the 
Aluminum Company of America, the 
International Nickel Co., and the U. 8S. 
Steel Corporation. All of these dig 
ores and sell manufactured products 
to the ultimate consumer, or at least 
to a customer well toward the end of 
the chain of buying groups; and all 
are enjoying reasonable prosperity. 

“Suppose that through some com- 
bination of circumstances the pro- 
ductive capacity of the copper and 
brass fabricating plants in the United 
States should become considerably 
greater than the demand for prod- 
ucts. It is likely that ‘competitive 
conditions would become more and 
more severe and the margin of profit 
correspondingly reduced,’ as happened 
in the case of lead pigments. Or, if 
by some miracle the copper mines of 
Chile and Peru should be wiped off the 
map, it is not improbable that con- 
sumption of copper and possible world 
production would so nearly coincide 
that the copper-mining industry, by 
and large, would bé as profitable as 
lead mining has been during 1925. 
It is conceivable, then, that Ana- 
conda’s copper mines would far 
eclipse its manufacturing plants as 
money makers, for the time being at 
least. 

“Manufacturing profits, in propor- 
tion to the capital investment in- 
volved, are subject to definite limita- 
tions; but there are no comparable 
limitations with mining. This fol- 
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lows from a logical course of reason- 
ing: If one manufacturer can make 
copper boilers for $5, it is reasonable 
to believe that any number of others 
can do nearly as well. Accordingly, 
no matter what the demand, the profit 
to any manufacturer cannot be more 
than, say, $1 per boiler. But because 
a company with a large, rich, or 
otherwise favorably circumstanced 
mine can produce refined copper for 5 
cents per pound, it does not follow 
that owners of other mines can do 
approximately the same thing. If the 
production cost of the last 1,000 tons 
of copper required to supply the de- 
mand is more than 12 cents per pound, 
the selling price for all copper should 
be something above 12 cents per 
pound. Accordingly, the profits of 
producers who can make it for 5 cents 
or 6 cents or 7 cents will be propor- 
tionately larger. 

“A good argument can be advanced 
to support the plan of creating ‘ver- 
tical’ combinations to include mining, 
smelting, refining, and manufacturing 
operations. A company with all these 
activities is more likely to avoid bad 
years, because of the diversity of its 
sources of income. But the fact re- 
mains that mining, as a consequence 
of inherent characteristics, affords the 
possibility of very large returns on 
capital investment, which is lacking in 
a manufacturing enterprise.” 


Senator Sheppard’s bill providing for 


an investigation of the potash reserves 
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of America has passed the Senate and, 
according to the Wall Street Journal, 
German and French potash producers, 
formidably organized, have divided the 
foreign market between themselves, while 
we are awaiting legislative action to dis- 
cover whether we have potash in com- 
mercial quantities in this country. This 
paper further states: 


“This may be: included among our 
‘view with alarm’ cases; the question 
is, what can‘*we do about it? There 
are different answers, some from 
august official quarters, of which upon 
analysis resolve themselves into one: 
Nothing. 


“In the situation there is nothing 
novel. Previous to the war Germany 
had a world-wide monopoly on potash 
production, and somehow we managed 
to get along very well. The cession 
of Alsace to the French broke the 
monopoly, and then made a dual own- 
ership. French and German owners 
took steps to cement this partnership 
by entering into an agreement pro- 
viding for no new mines to be opened 
by the French, fixing a scale of prices 
high enough to assure them a profit- 
able operation, and giving Germany 
70 percent, and France 30 of the world 
trade. This agreement, which expires 
May 1, 1926, is now to be replaced 
by a long-term agreement essentially 
on the same lines. 

“That is the situation, and it does 
not seem to change matters to any 
great extent. Our interest is that we 
import considerable potash for indus- 


Wallace Prese-Times 


A Forward Looking Gentleman 


Wallace Press-Times 
Still Sawing Wood 


| 
(KE | | | | 


390 


the talk concerning “the living 


trial and agricultural purposes. In 
1925 we imported 860,000 tons of 
potash fertilizers, duty free, valued at 
about $14,000,000. Probably our im- 
ports from year to year will be about 
those of last year, with a tendency 
to increase. As we need the potash, 
we must deal with this monopoly. 
Refusal to loan money certainly will 
not scare it, much less bring it to its 
knees. So long as the security is 
good and the interest paid others out- 
side the United States will be ready 
to make such loans. We cannot profit- 
ably refuse to buy, and there we are. 

“There is one other way in which 
monopolies are sometimes effectively 
met. That is by entering the produc- 
tion field and competing with them. 
We can do this if we choose. During 
the war potash was produced in the 
United States, but the cost of produc- 
tion was high. A tariff imposed now 
on potash fertilizers would raise a 
storm of protest. 


“Plainly, the only hope we have of 
meeting the French and German 
monopoly is through the discovery of 
large deposits in the United States. 
Claims are made that there are such 
deposits in Texas. But if they are 
there, they are still under ground, 
while prospecting is both expensive 
and speculative. It is a fact also that 
successful enterprise of the sort is 
not treated any too kindly in the 
United States. 

“This is the potash situation, and 
after running around the circle we 
come back to the starting point, 
where it seems more comfort- 
able to do nothing.” 


Asserting that the diminution of 


” 


wage” is a direct indication of a 
general trend in economic thought, 
the American Metal Market says: 

“Tt is refreshing to reflect 
upon the progress general eco- 
nomic thought has made of late, 
even though a great deal more 
is needed. In particular the 
talk about ‘the living wage’ 
has dwindled to small propor- 
tions. 

“This talk reached its 
height in 1921 and 1922. It 
was heard in many quarters 
and was pressed particularly 
by the labor unions before the 
Railroad Labor Board, which 
eventually refused to consider 
the principle. 

“What was obvious to think- 
ing people at the time has been 
proved correct by developments 
since then. Why do we hear so 
little now about ‘the living 
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wage?’ Chiefly because the remedy 
to the objectionable conditions has 
been applied by circumstances, in a 
natural way and not by artificial 
means. 


“Tt was claimed then, when there 
was so much talk about ‘the living 
wage’ that raising wages of a given 
group would simply make that group 
more competitive with other groups, 
that there was only so much to be 
bought, and if more money were dis- 
tributed, more money would simply be 
paid for the same things. What was 
needed was more production. 


“Now we have more production, 
through men working harder and 
more efficiently. There is an ample 
supply of statistics to show that ‘real 
wages,’ i. e., actual wages corrected 
for purchasing power, are the highest 
ever. 

“There has been a tremendous in- 
crease in efficiency since 1920, which 
undoubtedly marked the height of in- 
efficiency. The reference is not 
merely to wage workers, but to every- 
body and everything. Business men 
are much more efficient. Transporta- 
tion is much more efficient. 

“Having lived down this economic 
fallacy of getting ‘the living wage’ 
simply by increasing wage disburse- 
ments, it does not follow that we are 
on economically sound ground. As 
long as human nature is as it is we 
shall never be permanently on a per- 
fectly sound economic basis.” 


May, 1926 


The New York Evening Post believes 
that the decision which the British Gov- 
ernment must make before May 1 to be 
one of the gravest decisions ever made 
in their political and industrial history. 
Their comment is enlightening and fol- 
lows: 


“Within a month the British must 
make one of the gravest decisions 
ever made in their industrial and 
political history. Last July they faced 
the sudden danger of a mine strike. 
Mine owners found themselves un- 
able to operate without cutting wages 
and increasing the hours of the 
miners. Coal exports were decreas- 
ing. Every shipload exported meant 
the loss of a shilling a ton. 

“Many pits were closing and about 
67,000 mines were jobless, but the 
British miners refused to give up 
their hard and war won advantages. 
They were ready to strike. They 
hoped to revive the ‘Triple Alliance’ 
of the crisis of 1921 and have the help 
of the engineers, rail workers and 
transport men. 

“The British Tory Government, in 
a semi-panic yielded. It gave the 
owners and miners a subsidy that has 
amounted to 60 cents a ton. This 
enabled them to continue the old 
wage scale without loss to themselves, 
and the miners’ hours of labor were 
not increased. 

“This was a stop-gap compromise, 
a mere truce, which is to expire on 
May 1. By that date it will have cost 
the British taxpayers $115,000,000. 

Meanwhile, the British Coal Com- 


mission, composed of one British 
official, one cotton spinner, one 
professor and one soldier, has in- 
vestigated the coal situation and 
made a report for the guidance of 
the people, the miners and the 


Government. 


“This report is more of a diag- 
nosis than it is a remedy. It rec- 
ommends that the subsidy shall 
stop, never to be revived. It asks 
that the nation buy up the mines, 
and this would mean an expendi- 
ture of about $500,000,000 to the 
royalty holders. Other recom- 
mendations suggest the closing up 
of unprofitable mines, the dis- 
missal of 100,000 miners and a 
national commission to act as a 
high court of last resort in set- 
tling the future troubles of the in- 
dustry. 

“The report was made public 
March 10. All Britain is debating 
it. There is, however, nothing to 
indicate any change of heart on 
the miners’ part. In some way or 
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be regained. The miners are refusing 
to give up the wage increase they won 
in 1924. If they stand fast the Bald- 
win Government and the British 
people must decide whether to go on 
paying the subsidy or face a strike 
that will paralyze the country. 

“The British have a genius for 
compromises, but this time a compro- 
mise may fail. The consequences of 
failure may be grave indeed. Every 
mine will close. When the miners 
quit there is every reason to expect 
similar strikes will paralyze shipping, 
motor transport and the railways, 
closing the factories for lack of raw 
material and menacing the food sup- 
ply of the country. 

“In 1921 the Government dealt with 
a like crisis and was preparing to 
meet another last July. These prep- 
arations are again under way. The 
Government is organizing its own 
motor transport. Thousands of volun- 
teer police and constables are being 
mustered to preserve order. 

“Under a fairly serene surface ar- 
rangements are being made to deal 
with what may prove a war between 
labor and capital. In the shadow of 
a great general strike, crowded with 
danger and unprecedented in magni- 
tude, the fearful word ‘revolution’ is 
on the lips of many Englishmen. 

“Staggering financial losses are 
certain and bloodshed is at least a 
possibility if the miners strike on May 
1. The situation is so grave the 
Baldwin Government may find some 
way of éxtending the subsidy, regard- 
less of the fact that British taxpayers 
have poured at Teast $350,000,000 out 


to the coal trade since 1914, and are 
paying nearly $6,000,000 a week in 
doles to the unemployed. 

“The Tory Government is shrinking 
from the impending test. The British 
public is uneasy. Both the operators 
and the miners seem ready for the 
conflict. Yet the boldest prophets of 
Britain find it impossible to predict 
the outcome. Britain has muddled 
through such crises before, and there 
is always that British gift for make- 
shift settlements and that British 
genius for compromises on the very 
ragged rim of disaster.” 


The eternal “Why” is still being re- 


iterated by the coal trade press when 
discussing what is the matter with the 
bituminous coal industry. Coal Mining 
Review is of the opinion that the oper- 
ators themselves should answer this 
question. They further say: 


“Why should this most important 
industry be completely demoralized, 
operators of coal mines disorganized, 
and continually engaged in conflict, 
legal or otherwise, to settle the labor 
problem or sales problems? Why 
should there be fights over freight 
rate differentials to determine to 
whom certain markets for coal belong, 
to decide how much below the cost of 
production coal should be sold rather 
than to decide that no coal shall be 
sold at a loss? Why does such a 
condition exist? It is the operators of 
coal mines who ought to answer these 
questions. They can remedy the con- 
ditions which are destructive to the 
bituminous coal industry. 

“Why does this most important in- 
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Up At Last 


dustry be demoralized by the mine 
workers generally being divided, and 
the organized miners be continually 
engaged in strikes or industrial con- 
flicts to settle the labor problem, to 
change freight rates when strikes are 
a failure, to establish artificial stand- 
ards of wages which economic condi- 
tions will not justify, to compel 
friendly operators to suspend the 
operation of their mines on account of 
inability to operate in competition 
with mines where lower mining rates 
and wages are paid for the same kind 
of labor, and finally ignore the rights 
of all operators by insisting that the 
demands of the miners, right or 
wrong, must be granted or the oper- 
ators confronted with a strike. 

“Who is responsible for such a con- 
dition as now exists? It is the miners’ 
leaders who have formulated the poli- 
cies which are responsible. They can 
help remedy the policy which is so 
destructive to the coal mining indus- 
try. It would seem that it is a part 
of their duty in the interest of and for 
the benefit of the hundreds of thou- 
sands of miners whom they directly 
represent to try and formulate some 
new policy which will protect the 
rights of the miners, guarantee the 
people of the United States a con- 
tinuous supply of coal at a price, per 
ton, which will permit the payment of 
an American standard of wages and 
allow the earning of a reasonable 
profit on investments in operating 
coal mines.” 


The Retail Coalman is of the opinion 


that stabiliza- (continued on page 394) 
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Summer Course in Coal Mining at 
Carnegie 


In cooperation with the Pittsburgh sta- 
tion of the United States Bureau of 
Mines, a four weeks course in coal min- 
ing will again be given by the Carnegie 
Institute of Technology during the com- 
ing summer. 

The work of the course will be given 
from June 14 to July 10. Under special 
arrangements, and for the benefit of the 
students of the summer course, a special 
examination for fire bosses, assistant 
mine foremen, and mine foremen will be 
held at Carnegie Tech by the Pennsyl- 
vania Department of Mines immediately 
following the course, on July 12, 13, and 
14. The course is planned to prepare 


each student to pass these examinations. 

Each student who satisfactorily com- 
pletes the course will be awarded a cery- 
tificate by the Carnegie Institute of 
Technology and a mine-rescue and first- 
aid certificate by the United States 
Bureau of Mines. 


Plan Development of Large Hard Coal 
Veins in Virginia 

Large veins of anthracite coal have 
been discovered at Gunton Park, in 
Wythe County, Va., and plans are under 
way for developing them extensively 
during 1926, according to Luther R. 
Fair, mineral land assessor for the State 
Corporation Commission. 

While anthracite is being mined on a 
comparatively small scale at several 
points in southwest Virginia, the Gunton 
Park Anthracite Collieries, of Pulaski, 
are planning to mine it at Gunton Park 
in larger quantities than ever before in 
the history of the state, according to Mr. 
Fair. 

The veins of excellent quality anthra- 
cite 5 and 6 feet wide, and separated by 
only about 8 feet of slate, have been 
found at the Wythe County mine, which 
has its development already under way. 

The present limited equipment there 
will be expanded and the most modern 
appliances will be secured. Mr. Fair be- 
lieves the Gunton Park anthracite is the 
nearest approach to the Pennsylvania 
variety yet found outside of that state. 


The Old Ben Coal Corporation has 
acquired mining properties in West Vir- 
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ginia and has also established connections 
with various operating companies in 
eastern and western Kentucky, all of 
which are nonunion fields. The Old Ben 
Corporation, one of the largest producers 
of coal, has 12 large mines in southern 
Illinois, but only two of them are pro- 
ducing. 

Ten of its southern Illinois mines were 
closed, it was stated, because of non- 
competitive conditions brought about by 
the war-time agreement with the miners’ 
union. 

The new fields the corporation will 
enter are not affected by union require- 
ments. 


Business Men to “Boost Anthracite” 


The Pottsville, Pa., Rotary Club has 
started a campaign to “boost anthracite,” 
and to impress fuel users with the merits 
of anthracite as a fuel and with the 
future possibilities of the industry. At 
the meeting inaugurating this campaign, 
Owen L. Underwood, Pottsville business 
man, stated that one-half of the unmined 
anthracite is in Schuylkill County, and 
he predicted that within the next cen- 
tury at least one-third of all the anthra- 
cite produced would come from that 
county. At present, he said, about 77 
percent of the 48,000 industrial em- 
ployees in Schuylkill are on the anthra- 
cite pay rolls, and of the $92,000,000 paid 
out as wages in the county every year, 
about $83,000,000 goes to anthracite 
workers. 


W. Wesley Miller, of Ardmore, Pa., 
claims to have perfected an invention for 
separating the solid content from mine 
tail waters, so that the latter is dis- 
charged from its device practically clear, 
in a continuous operation and at great 
capacity. 


Begin Work on Large Coke Oven 


Construction has been started on a 
huge coke oven at the plant of the New 
England Fuel & Transportation Co. in 
Everett, Mass., which will be a necessary 
adjunct to the new Mystic Iron Works. 
The iron works is rapidly nearing com- 
pletion, and it is expected that the new 
coke oven will be in operation within a 
short time after the blast furnaces of the 
works are ready. The new coke oven will 
be of the most modern type, and involves 
an outlay of $850,000. 


Nations to Confer on Oil Pollution 


A conference of maritime nations has 
been called by the United States Govern- 
ment to meet in Washington June 8 for 
the purpose of “dealing with the problem 
of oil pollution through internationa! 
agreement.” Invitations have been sent 
to Belgium, Denmark, France, Germany, 
Great Britain, Greece, Italy, Japan, the 
Netherlands, Norway, Spain, and 
Sweden. Conclusions of an interdepart- 
mental committee which led to the con- 
ference called by Secretary Kellogg point 
out that oil pollution exists in a more or 
less aggravated form along the Atlantic, 
Gulf, and Pacific coasts, and along the 
coasts of the principal maritime nations. 


The largest initial production of high- 
gravity oil ever found in an oil well in 
the United States is said to have come 
from Sinclair Oil & Gas Co.’s No. 27 
Hartley, Section 18-23w, Garber, Okla., 
field early in April. During the first six 
days of its existence it delivered into 
pipe lines 144,841 barrels of 44.7 gravity 
oil, an average of over 24,000 barrels 
daily. 

What is-believed to be the deepest 
commercial oil well in the world, and is 
the largest producer in California since 
the close of 1923, is well No. 26 Lloyd at 
Ventura, of the Associated Oil Co., re- 
cently completed, flowing 6,800 barrels of 
28 gravity oil and 3,000,000 cubic feet 
of gas during an 18-hour test. The depth 
of the hole is 5,925 feet, with production 
coming from 1,346 feet of sand. 


Marine Consumption of Fuel Oil 


According to returns received by the 
American Petroleum Institute from the 
principal companies engaged in the 
marine fuel oil business 79,173,000 bar- 
rels of fuel oil were delivered for ships’ 
bunkers at United States ports and at 
United States insular possessions in 1925, 
compared with 80,880,000 barrels in 1924, 
a decrease of 1,707,000 barrels, or 2.1 
percent. This is exclusive of fuel oil 
delivered to the United States Navy. 
The United States Navy in 1925 con- 
sumed approximately 6,300,000 barrels, 
compared with 6,300,000 barrels in 1924, 
this including Diesel oil and covering 
consumption by naval vessels, but not 
including consumption at yards and sta- 
tions. 


Of the total deliveries of 79,173,000 
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barrels to merchant vessels in 1925, 50,- 
925,000 barrels were domestic fuel oil 
and 28,248,000 barrels foreign fuel oil. 
Deliveries of domestic fuel oil totaled 
50,925,000 barrels, compared with 57,- 
156,000 barrels in 1924, a decrease of 
6,531,000 barrels, and deliveries of 28,- 
248,000 barrels of foreign fuel oil, com- 
pared with 23,424,000 barrels in 1924, an 
increase of 4,824,000 barrels. 


End Year Without an Accident 


The National Safety Council reports 
that 450 men employed by the Sault Ste. 
Marie Works of the Union Carbide Co. 
worked 365 days without a lost-time acci- 
dent. 


The fifteenth annual Safety Congress 
will be held at Detroit from October 25 
to 30, according to an announcement by 
W. H. Cameron, managing director of the 
National Safety Council, with headquar- 
ters in Chicago. 


D. C. Jackling Will Receive Mining 
Society Medal 

The Mining and Metallurgical Society 
of America has awarded the gold medal 
of the society to Daniel C. Jackling, of 
San Francisco, for his achievements in 
the development of low-grade mines. 
Formal presentation of the medal will be 
made in October. 

Mr. Jackling is a director of the Ray 
Consolidated Copper Co. -in Arizona, the 
Chino Copper Co. in New Mexico, the 
Nevada Consolidated Copper Co., and is 
also interested in the production of low- 
grade porphyry coppers. When he 
undertook the development of a mountain 
of copper ore in Bingham Canyon, Utah, 
which had previously been considered too 
low grade for commercial use, he for the 
first time employed steam-shovel methods, 
after the practice in the iron mines on 
the Mesabi Range. This brought the 
Utah Copper Co. up to the production of 
28,000 tons a day. 


By reason of contracts and agreements 
between the Utah-Apex Mining Co. and 
the Utah-Delaware Mining Co., terms of 
which are announced, it is believed that 


_the most energetic exploration and de- 


velopment campaign as yet undertaken 
in that portion of Bingham Canyon is 
made possible. The International Smelt- 
ing Co., which, like Utah-Delaware, is a 
subsidiary of the Anaconda Copper Min- 
ing Co., and the American Smelting & 
Refining Co., similarly allied with the 
Utah-Apex interests, are also signatories 
to the agreements reached. Negotiations, 
it is thought, have reached a conclusion 
that is eminently fair to all the interests 
concerned. 


University of Minnesota Testing Low- 
Grade Iron Ores 

Two test furnaces are being con- 
structed at the University of Minnesota 
to determine if low-grade iron ore on the 
ranges can be utilized commercially. 
The tests also will determine whether 
Minnesota is to become an iron-manufac- 
turing district. 

The experiments on low-grade ore have 
been under way for several years. The 
last legislature appropriated $30,000 a 
year to carry on this work. It is said 
that the experiments thus far have been 
successful in converting low-grade ore 
into iron briquets. 

The principal obstacle to the smelting 
of iron ore in Minnesota has been the 
cost of fuel. Coke has heretofore been 
deemed necessary for this process. The 
new furnaces will use low-grade coal in- 
stead. 

It is estimated that there are 30,000,- 
000,000 tons of low-grade iron ore in 
northern Minnesota that will be made 
available if the university experiments 
are successful. 


First Part of New Electrical Safety Code 
Now Ready 

Rules for the installation and mainte- 
nance of electrical equipment in generat- 
ing stations and substations are given in 
a new publication of the Bureau of 
Standards of the Commerce Department. 
These rules cover the general protective 
features of the station, as well as specific 
sections dealing with grounding, rotat- 
ing equipment, storage batteries, trans- 
formers, conductors, fuses, switches, 
switchboards, and lightning arresters. 

In 1915 the bureau first formulated the 
National Electrical Safety Code, designed 
to obviate accident hazards in the elec- 
trical industry. The new publication, 
above referred to, forms a part of the 
fourth or 1925 edition of this code. The 
revision was carried out under the rules 
of procedure of the American Engineer- 
ing Standards Committee, and the re- 
vised code will no doubt be approved as 
an American standard at the next meet- 
ing of the committee. Other parts of 
the revised code, dealing with electrical 
utilization equipment, line construction, 
and radio installations will be issued as 
separate handbooks as soon as they can 
be prepared. 

This first part of the code is known as 
Handbook 6 of the Bureau of Standards. 
Copies may be obtained from the Super- 
intendent of Documents, Government 
Printing Office, Washington, D. C., at 10 
cents each. 


Produce Aluminum by New Process 


The Czechoslovakian Government has 
issued a patent to two local scientists 
covering a new process for the extraction 
of aluminum from clay silicate and baux- 
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ite. The method has been tested by the 
Ministry of National Defense, which has 
reported that aluminum free of iron and 
silicic acid can be produced from low- 
grade materials at lower cost than at 
present. A company has been organized 
to produce under the new process, and a 
plant secured, which was expected to 
start operations in April. 


Urge Separate Rate Group in Southwest 


The creation of a separate rate group 
in the southwest is urged in a brief sub- 


-mitted to the Interstate Commerce Com- 


mission by counsel for Arkansas, Texas, 
Oklahoma, the Southwestern Industrial 
Traffic League and other shipping organ- 
izations in that territory, in connection 
with the petition of carriers in the west- 
trn district for an increase in freight 
rates. The creation of such a group is 
justified, the brief states, because the 
southwest forms a homogenous rate 
territory from the standpoints of states 
in that territory and traffic handled. 


C. H. Mead, an operator of the Wind- 
ing Gulf Field of West Virginia, has 
taken over the duties of secretary of the 
Winding Gulf Operators’ Association, 
made vacant by the resignation of 
George Wolfe. 


Prospectors in Convention 

The British Columbia Prospectors’ 
Association, in conjunction with the 
Chamber of Mines of Interior British 
Columbia, proposes to hold a convention 
of prospectors at Nelson in May, when 
it is announced “Prospectors from any- 
where on earth will be eligible to seats 
at the convention.” 

It is stated that the program has been 
prepared and includes contests in drill- 
ing, packing, etc., and that there will be 
two one-act plays presented at some 
time during the convention. 


Losses in Milling of Precious Metal Ores 

The object of a study of precious 
metal loss in present milling practice, 
being conducted by the Bureau of Mines 
at its Reno, Nev., experiment station, 
is to help eliminate waste in present 
milling; to aid the industry by identifi- 
cation and study of the mineral loss in 
tailings together with research on re- 
covery of each particular mineral; and to 
bring out methods for control and im- 
prove known practice. An example of 
this kind of work is that which was done 
during the past fiscal year on the “Blue 
Ore” problem of the Black Hills of South 
Dakota. For a number of years many 
metallurgists have given their attention 
to the “Blue Ore” problem of the Black 
Hills. Mills unable to recover value of 
these ores are now closed. After a long 
series of research experiments results 
obtained by the Bureau of Mines indicate 
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a solution by the following simple 
method: A light roast (about 10 min- 
utes) at low temperature (under 300° C.) 
to partly decompose the sulphides, as 
indicated by reduction of iron pyrites to 
the magnetic ferrous sulphide. Add 
sufficient lime and water to effect com- 
plete action to permanent alkalinity, to 
be followed by regular cyanide treat- 
ment. The average gold recovery by this 
method is more than 90 percent. 


Refractories in Metallurgy of Zinc 


In cooperation with the Missouri 
School of Mines and Metallurgy, the Bu- 
reau of Mines is conducting a study of 
the requirements of refractories for zinc 
smelting, of the refractory materials that 
meet these requirements, and of the loca- 
tion of deposits of suitable fireclays or 
other refractory materials, in an en- 
deavor to find ways of improving the 
quality of the retorts, condensers, and 
furnaces used for zinc smelting. The 
cost of refractories, especially for retorts 
and condensers, is a large item in the 
cost of smelting zine ores. The specifi- 
cations which a fireclay must meet in 
order to be suitable for zine smelting 
are very strict. The first phase of the 
investigation consists in determining 
properties of fireclays, now used, for 
comparison in testing new materials. 
Samples of the materials being used for 
retorts at a number of smelters have 
been collected and tests of refractory 
properties on these samples have been 
completed. Chemical analyses have also 
been completed and this phase of the 
investigation will be completed early in 
the current year. The second phase of 
the investigation includes similar tests 
of new materials. 


Analysis of Copper-Palladium-Gold-Sil- 
ver Concentrates 

A copper-palladium-gold-silver ore is 
being mined at Salt Chuck, Prince of 
Wales Island, Alaska, from which a con- 
centrate is produced that contains 40 to 
50 percent copper, and considerable 
amounts of palladium, gold and silver. 
There has been much difficulty in obtain- 
ing assays for palladium, gold and silver 
from the mine, smelter, sampler, and um- 
pire that check within reasonable limits. 
While the results for copper content 
have not been unusual, the results for 
palladium have varied as much as 0.8 oz. 
on 3 oz. material, results for gold differed 
by 0.1 oz. on 1.6 oz. materials, and for 
a silver content of 7 oz., results differed 
by as much as 4 oz. 

The Bureau of Mines was requested 
to determine the causes of variation in 
the results of the different assayers, and 
to develop a satisfactory procedure for 
analyzing such ore. The methods de- 
veloped as a result of this request are 
given in Serial 2731, by C. W. Davis, 


associate chemist, copies of which may 
be obtained from the Bureau of Mines, 
Department of Commerce, Washington, 
D. C. 


Specific Gravity Study of Ores 


The purpose of an investigation being 
conducted at the Mississippi Valley Ex- 
periment Station of the Bureau of imines, 
at Rolla, Mo., is to develop suitable 
apparatus and heavy liquids for the 
specific gravity study of ores and mill 
products. In some ores, a garnet ore 
for example, a chemical analysis is 
worthless, for there is no element in the 
garnet which is not present in the 
gangue. The only method available for 
analyzing such ores is the specific 
gravity method using heavy solutions. 
In other cases the use of heavy solutions 
is sufficiently accurate, and much more 
rapid than chemical analyses. The sink- 
and-float method of studying ores opens 
not only a new field but an exception- 
ally important one. 

Several heavy solutions have been 
used with varying degrees of success. 
Some do not have sufficiently high spe- 
cific gravities, some are decomposed by 
moisture absorbed from the air, some 
have too high a melting point, and 
others evaporate rapidly causing fluctu- 
ations in specific gravity. During the 
specific gravity studies, five iron ores, 
one garnet ore, and one flourspar mill 
tailing have been studied to determine 
the possibilities of their gravity concen- 
tration. The sink-and-float method has 
been demonstrated in several flourspar 
mill chemical laboratories, which look 
with favor upon the method as being 
rapid and sufficiently accurate for mill 
control work. It is hoped that the 
method will be adopted in more mill 
laboratories throughout the country. 


Reports have been made by the Secre- 
tary of the Interior on 448 bills intro- 
duced into Congress during its present 
session. 

These numerous measures provide for 
new or revised legislation covering 
activities of the various bureaus and 
branches of the Interior Department. 
Under the present practice, the Secre- 
tary of the Interior is called upon by 
the committees of Congress to make a 
report on bills affecting his department 
either recommending favorably or un- 
favorably on their passage with sug- 
gested amendments. 

The 448 bills reported upon are be- 
lieved to constitute the largest number 
ever introduced at a single session of 
Congress dealing with the Interior De- 
partment and illustrates the heavy 
volume of public business the department 
is being called upon to transact. The 
records of the department also show that 
the average number of letters received 
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by the Secretary of the Interior amount 
to 903 daily and by the department 6,268 
pieces of mail. 


Explorations Continued in Northern 
Alaska 

The topographic and geologic, map- 
ping of Naval Petroleum Reserve No, 4, 
at the northernmost point of the United 
States, that is being done by the Depart- 
ment of the Interior for the Navy De- 
partment, has involved three seasons of 
the most strenuous labors of numerous 
men from the Geological Survey, in 
which they have traveled thousands of 
miles by dog team in the dead of winter, 
and by canoe in the equally trying days 
of summer. 

A further season’s work is necessary 
to complete the major problems of 
geography and geology. This project is 
being carried out by a party composed 
of Dr. Philip S. Smith, the Survey’s chief 
Alaskan geologist, and Gerald Fitz- 
Gerald, topographic engineer, with two 
camp hands. 


NATION’S VIEWPOINT 
(Continued from page 391) 


tion of the bituminous coal industry is 
well under way, pointing out: 

“The bituminous coal industry is 
being stabilized in all fields, or nearly 
all fields, in the country by shutting 
down the mines until production is 
now less than the demand. The move- 
ment started the week that the an- 
thracite strike came to an end, and 
since that time, thanks to a blustery 
March, the reserve stocks of the re- 
tailers have been reduced to a re- 
markable degree. This weather was 
instrumental in a production of 10,- 
691,000 net tons the second week of 
March, an increase of 2.2 percent over 
the production of the first week in 
March, 

“The coal season, 1925-1926, has 
not been a bad year for the bitumin- 
ous coal fields as far as tonnage goes, 
but the universal complaint has been 
of lean profits. West Virginia and 
Kentucky have had large production 
and*by reason of not working under 
the high wage scale of the Jackson- 
ville agreement many of the com- 
panies have made some money. The 
Illinois, Indiana and Ohio fields have 
been hard hit both as to production 
and prices.” 


A sectional unit of the American En- 
gineering Standards Committee has been 
organized to consider zinc coating of iron 
and steel with a view of prescribing 
specifications for zinc-coated products. 
H. S. Rawdon will have charge of formu- 
lating methods of testing these products. 
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NEW OIL FINDING AND 
DRILLING METHODS 
De the past few years scientific 

instruments, such as the seismo- 
graph. and torsion balance, have been 
used with considerable success in locat- 
ing structures that are favorable for the 
accumulation of oil, particularly in the 
Gulf Coast district, where oil is usually 
found associated with salt domes, accord- 
ing to H. H. Hill, chief petroleum engi- 
neer, Bureau of Mines. The diamond 
drill has also been used successfully in 
Oklahoma for locating structures that 
are not evident on surface indications. 
The discovery of at least two fields in 
Oklahoma is attributed to information 
that was obtained by core drilling with 
the diamond drill. 


Although a number of important de- 
velopments have been made in drilling 
methods, particularly in those employed 
in rotary drilling, probably the most im- 
portant has been the development and 
use of the rotary core barrel. By using 
the core barrel it has been possible not 
only to locate oil sands that would be 
passed in the ordinary method of rotary 
drilling, but to determine proper points 
for landing casing in order to prevent 
the entrance of water into the well. A 
more general use of mud and cement has 
doubtless resulted in the recovery of 
thousands of barrels of oil, which other- 
wise would have been lost by entrance of 
water into the wells and the migration of 
oil and gas into barren sands above. 


Improvements in drilling equipment 
have made it possible to obtain oil from 
sands that only a few years ago were 
considered beyond the reach of the drill. 
Several of the most prolific fields in Cali- 
fornia are producing oil from depths in 
excess of 4,000 feet, and there are a num- 
ber of deep wells in Oklahoma, Colorado, 
and Texas. A number of wells in Cali- 
fornia are producing from depths of 
5,000 to 6,000 feet, and the deepest pro- 
ducing oil well in the world, which 
reached a total depth of 7,591 feet and is 
producing from a sand at 7,300 feet, is in 
the Athens field in California. 

In addition to improvements in locat- 
ing structures and in drilling the wells, 
there has been a constant effort on the 
part of the oil producer to obtain more 
oil from the sands and to save the oil 
after it has reached the surface. Im- 
provements have been made in pumping 
equipment so that it is now possible to 
lift oil from the deep wells. Additional 
amounts of oil are now being recovered 
from oil-water emulsions, and in some 
sections of the country operating meth- 
ods are being changed in order to make 
better use of the gas that is produced 
with the oil. Evaporation losses on the 
lease are being appreciably reduced by 
the installation of gas-tight tanks, and a 
large percentage of the gas that is pro- 
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duced with the oil is being run through 
absorption or compression plants in or- 
der to recover the gasoline that it con- 
tains. 

Further details in regard to the efforts 
of the oil industry to continue to pro- 
vide cheap motor fuel for the millions 
of American motorists are given in In- 
formation Circular 6003, “The Gasoline 
Situation,” copies of which may be ob- 
tained from the Bureau of Mines, De- 
partment of Commerce, Washington, 
D. C. 


POSSIBILITY OF FINDING OIL 
IN UTAH AND COLORADO 


= exploratory campaign for oil car- 

ried on in 1925 in the Rocky Moun- 
tains resulted in an outstanding discov- 
ery early in December, when a well on 
the Cane Creek dome, near Moab, Utah, 
began producing oil. This discovery 
suggest that in parts of southeastern 
Utah and southwestern Colorado notable 
quantities of oil may be obtained from 
the Pennsylvanian formation that now 
yields oil at Cane Creek and possibly 
from younger rocks in which oil may 
have accumulated by upward migration. 
Because of these possibilities it seems 
worth while to summarize briefly the re- 
sults of a reconnaissance study of this 
region that was made during the sum- 
mer of 1925 by W. T. Lee and W. W. 
Boyer, of the Geological Survey, Depart- 
ment of the Interior, and also the re- 
sults of an examination of the San 
Rafael Swell by James Gilluly, of the 
Survey. 

From information gathered by these 
field studies and from data already made 
available by previous geologic investiga- 
tions, it seems probable that conditions 
similar to those recently found near 
Moab exist at other points in Utah south 
of the Denver & Rio Grande Western 
Railroad and east of Green River (or 
east of the one hundred and tenth me- 
ridian), and also in the adjacent part 
of Colorado south of the Uncompahgre 
Plateau. 

The presence of oil in Pennsylvanian 
beds below the salt and gypsum zone has 
been demonstrated by the Cane Creek 
well and has been suggested by the small 
quantities of oil and gas that were found 
in the Big Six wells, near Moab, and in 
the Crescent-Eagle well, on the north- 
west end of the Salt Valley anticline. 
Because of faulting near these wells and 
the concealment of the bedrock the pre- 
cise significance of these wells is not de- 
terminable. In general, however, anti- 
inclines in southeastern Utah and south- 
western Colorado that are underlain by 
the beds now productive at Cane Creek 
may yield oil and gas, and it is barely 
possible that higher sands which overlie 
these Pennsylvanian beds may have been 
saturated with oil by upward migration. 
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According to the work of the Geologi- 
cal Survey party in charge of James 
Gilluly, the beds that yield oil at Cane 
Creek may lie less than 3,000 feet below 
the surface near the crest of the San 
Rafael Swell, about 4 miles west of the 
Carter Oil Co.’s test well that was drilled 
on the Sinbad Plateau in T. 23 S., R. 12 
E. Further exploration of the swell 
therefore appears to be warranted. Simi- 
larly the possibility of obtaining oil from 
the McEImo dome in Montezuma County, 
Colo., does not appear to be excluded by 
the failure of the test well drilled on it 
in 1921 by the Midwest Refining Co. 
This well, which was started in the lower 
part of a sandstone in the Dolores forma- 
tion that was identified as the Wingate 
sandstone, apparently entered the Her- 
mosa formation at 2,852 feet and below 
that depth penetrated numerous beds 
that yielded some oil and a considerable 
volume of gas, but it may not have 
reached the beds that are productive at 
Cane Creek. 


IMPORTANCE OF CRACKING 
PROCESSES 


According to the best information 
available, about 25 per cent of the gaso- 
line output of the refineries for 1925 
was produced from heavier oils by 
cracking, states H. H. Hill, chief petro- 
leum engineer, Bureau of Mines, in In- 
formation Circular 6003, recently issued. 
This represents a production of approxi- 
mately 2,824,000,000 gallons of gasoline 
by the use of cracking processes as com- 
pared to 400,000,000 gallons in 1918 and 
1,000,000,000 gallons for the five-year pe- 
riod preceding 1918. In other words, al- 
most seven times as much gasoline was 
made by cracking in 1925 as in 1918, and 
almost three times as much as for the 
five-year period preceding 1918. 


BIBLIOGRAPHY ON ZINC RE- 
TORTS 

A “BIBLIOGRAPHY on Zinc Retorts 
and Condensers,” prepared by B. M. 
O’Harra, metallurgist, Bureau of Mines, 
has been issued as a technical bulletin of 
the School of Mines and Metallurgy, Uni- 
versity of Missouri, Rolla, Mo. The bib- 
liography was compiled as a preliminary 
step in an investigation of refractory 
materials for the manufacture of zinc 
retorts and condensers, and of methods 
of manufacture, that is being conducted 
by the Mississippi Valley Station of the 
Bureau of Mines, in cooperation with the 
Missouri School of Mines and Metal- 
lurgy. It is published in the belief that 
it may be of interest to others who are 
carrying on similar investigations. The 
bibliography covers, it is thought fairly 
completely, the literature on the subject 


that has been published within the past 
40 or 50 years. 
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Wellman-Seaver-Morgan Sale 


On January 1, 1926, the Motor Divi- 
sion of the Wellman-Seaver-Morgan Co., 
of Cleveland, Ohio, operated at Akron, 
Ohio, was purchased in its entirety by 
The Sanderson-Cyclone Drill Co. of Orr- 
ville, Ohio. 

In the agreement covering this pur- 
chase all drawings and patterns, special 
machinery, tools and jigs, inventory and 
good will of W-S-M engines were trans- 
ferred to the purchasers and the prop- 
erty has been moved to the new factory 
at Orrville, Ohio, where the engines are 
now being built and serviced. 

Arrangements have been made where- 
by practically all former heads of the en- 
gineering and manufacturing- depart- 
ments of the Motor Division of the Well- 
man-Seaver-Morgan Co. are kept in the 
same capacities. Mr. John Riise, for- 
merly chief engineer, who has_ been 
largely responsible for the design and 
development.of W-S-M engines, now holds 
the same position. Services of the shop 
superintendent and the foremen of the 
machinery department, erecting depart- 
ment, and testing department have also 
been retained. 


Pump-Motor Sequence Control 

An interesting system of pump-motor 
control was recently devised by the Gen- 
eral Electric Co. for controlling an in- 
stallation of three squirrel cage-pump 
motors used to maintain the water level 
im a reservoir. It was desired that 
standard automatic starting compensa- 
tors be used, with an auxiliary control 
which would give six combinations of 
the pump motors at six different levels 
of the water in the reservoir. It was 
further desired that but one of the pumps 
operate during certain periods of time, 
the other two automatically shutting 
down to start again only at the end of 
the shut-down period. 

In view of the fact that ice would 
foul the mechanism of a float switch 
during the winter months, it was decided 
to use a Ruggles-Klingemann regulator 
panel having six control points, each 
point to represent a definite level of the 
water in the reservoir. 

There were mounted on the panel the 
regulator, a dial switch, a control cir- 
cuit switch, a time switch, and seven 
double-pole control relaying contactors. 
Rather than make up a new dial switch 
with six points, a field control switch 
with 21 buttons was utilized, the six 
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points being obtained by wiring the 21 
buttons into seven groups of three but- 
tons each. 

In operation the water dropping in the 
reservoir causes the regulator to oper- 
ate, moving the dial switch to the first 
control point, actuating contactor No. 1 
and starting pump motor No. 1 by means 
of the first automatic compensator. As 
the water level continues to drop, addi- 
tional contactors up to the sixth are ac- 
tuated. The first pump motor is rated 
60 horsepower; the second, 100 horse- 
power; and the third, 150 horsepower. 
As each pump goes into operation on the 
first three points of the dial switch, the 
preceding one drops out. Pump No. 3 
continues to operate on the fourth, fifth, 
and sixth points, and additional pumps 
are picked up on each point. On the 
fourth point Pump No. 1 is added; on 
the fifth point, Pump No. 1 drops out 
and No. 2 is picked up; and, on the sixth 
point, all three go into operation. 

In order to provide operation of but 
one of the pumps during certain periods 
of time, a time switch and one of the 
control relaying contactors were used. 
The normally closed tips of the time 
switch were wired in the coil circuit of 
the contactor and the control circuits 
of the two automatic starting compen- 
sator panels were wired through the con- 
tactor. During normal operation the 
contactor is closed and all the pump mo- 
tors start on their respective points. 
During the period of shutdown, however, 
the tips of the time switch open and the 
contactor drops out. As a result, but 
one pump motor operates, regardless of 
the position of the dial switch. 


Complete Reorganization of Westing- 
house Sales Department 


A complete reorganization of the sales 
department, involving the reallocating of 
the managing personnel and the creating 
of several new activities has been an- 
nounced by E. D. Kilburn, vice president 
and general sales manager of the West- 
inghouse Electric and Manufacturing 
Co., effective April 1. 

The change, which involves all de- 
partmental sales managers of the com- 
pany, consists of the following appoint- 
ments: Assistant to vice president, E. H. 
Sniffin, formerly manager, power depart- 
ment; director of sales, T. J. Pace, for- 
merly manager, supply department; cen- 
tral station manager, G. H. Froebel, 
formerly manager, marine department; 


industrial sales manager, J. M. Curtin, 
formerly manager, industrial depart- 
ment; transportation sales manager, M. 
B. Lambert, formerly manager, railway 
department; assistant director of sales, 
A. C. Streamer, formerly assistant to 
manager, supply department; generating 
apparatus manager, H. W. Smith, for- 
merly general engineer; traction ap- 
paratus manager, A. J. Manson, for- 
merly manager, heavy traction division, 
railway department; motor apparatus 
manager, O. F. Stroman, formerly as- 
sistant to manager, industrial depart- 
ment; switch-gear apparatus manager, 
R. A. Neal, formerly head of switch sec- 
tion, supply department; and distribu- 
tion apparatus manager, G. A. Sawin, 
formerly assistant to manager, supply 
department. 


Nelson Brandt to Manage Florida Office 
of Link-Belt Co. 


Link-Belt Co., of Chicago, Indianapolis 
and Philadelphia, have recently an- 
nounced that Mr. Nelson Brandt has re- 
joined their sales management force, and 
that he will manage a new branch office 
which is to be opened up in Florida. 

This should be of interest to the many 
friends and former customers of Mr. 
Brandt, who is well known throughout 
the South, but particularly along the At- 
lantic seaboard, as an expert in engi- 
neering equipment. 

He will not only solicit sales for both 
engineering and merchandise material 
throughout the state of Florida—with 
office location at, or in the vicinity of, 
either Jacksonville or Orlando—but he 
will also establish and maintain contact 
relations with the Link-Belt Co.’s agents, 
Cameron and Barkley. It is also re- 
ported that he will work hand in hand 
with Mr. L. J. DeHoney, the Chicago 
sales representative at Miami. 


By use of transformers equipped with 
load ratio control a Belgian copper re- 
finery will control the current used in 
its electrolytic processes by varying the 
voltage applied to a rotary converter, 
and without interrupting the circuit. 
By this method the Oolen Refinery of the 
Societe Generale Metallurgique de Ho- 
boken will be able to exercise remote 
control of its processes by means of two 
push buttons on the control panel. 

The installation will consist of two 
915/1840-kilowatt, 750-r. p. m. synchro- 
nous converters and two oil-cooled trans- 
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formers rated 2055 kv-a., together with 
necessary switchgear. This equipment 
will be installed in a new refinery in 
Hoboken, Belgium, where copper from 
the Belgian Congo will be brought and 
refined. All the electrical equipment 
will be of General Electric manufacture, 
and that company is now also building 
three 4,000-kilowatt moter generators for 
a large leaching plant in the Belgian 
Congo, a subsidiary of the Societe Gen- 
erale Metallurgique de Hoboken. 

The Belgian transformers will take 
their power from a 3-phase, 6,600-volt, 
50-cycle circuit, and will deliver 5,270 
amperes to the rotary converters at a 
pressure which can be varied from 66 
to 130 volts in nine steps. Finer adjust- 
ments in the direct current voltage will 
be obtained by field control. 

The motor drive of the load ratio con- 
trol will accomplish one complete tap 
change in about 10 seconds. It will be 
possible to operate the tap-changing 
mechanism by hand, with the motor dis- 
connected. On the switchboard there 
will be an indicating instrument to show 
the attendant on which’ tap the trans- 
former is operating. 


New Static Condenser for Individual 
Motor Application 


The Westinghouse Electric and Manu- 
facturing Co. has recently developed a 
new line of static condensers for indi- 
vidual motor application on motor cir- 
cuits of 220, 440, and 550 volts for two 
and three-phase circuits. The new con- 
denser consists of insulation inclosed in 
a sheet-metal container and a porcelain 
terminal housing arranged for conduit 
connections. 

The correction at the motor by means 
of these static condensers is productive 
of a number of advantages. Low losses 
of less than one-half percent, regardless 
of kv-a rating; power factor, correction 
at or very near the source as desired; 
improvement of voltage regulation at the 
motor or on the feeders due to the re- 
duction of line current and flexible lo- 
calized form of correction are some of 
the outstanding advantages. 

In addition, further correction may be 
bought with each motor, or the con- 
densers may be changed from one motor 
to another. These condensers, which may 
be connected at the motor side and 
switched on and off with the motor with- 
out additional attention may be obtained 
in one-half, one, two and one-half 
and five kv-a units. All live parts are 
completely covered, assuring safety to 
operators. 

Orders received by the General Elec- 
tric Co. for the first three months of the 
present year totaled $86,433,658, Gerard 
Swope, president, has announced. This 
compares with $83,846,236 for the first 
three months of 1925, or an increase of 3 
percent. 


New Spreading Device For Vibrating 
Screen Has Unique Application 

A new arangement of a receiving 
hopper has just been announced by Link- 
Belt Company, of Nicetown, Philadel- 
phia, as standard equipment for the 
vibrating screens manufactured by that 
company. 

This hopper has been found, it is as- 
serted, to be an excellent means of dis- 
tributing materials quickly over the en- 
tire width of the screen cloth area, and 
a distinct help to better screening of ap- 
plicable materials. 

The new automatic feeding device, 
combined with the vibration of the hop- 
per along with the screen, gives a rapid 
and uniform spread of the material, 
which takes advantage of every square 
foot of screening area; and thus adds 
about two feet to the effective screening 
length, without increasing the length of 
the machine. 

It would seem, moreover, that the use 
of this spreading device should be greatly 
instrumental in eliminating rapid wear 
of the screen cloth at the receiving sur- 
face, permitting, in addition, the stratifi- 
cation of the particles at a higher rate 
of speed. 

A swinging feed plate, with counter- 
weighted adjustment (as shown in ac- 
companying diagram) automatically reg- 
ulates the feed. 

This feed plate also spreads the ma- 
terial uniformly across the width of the 
screen cloth, enabling a non-uniform 
load, discharged fairly close to the cen- 
ter of the receiving hopper, to be spread 
evenly over the screen cloth at the 
proper rate of speed. 

The Link-Belt Company aver that their 
unique attachment, used in conjunction 
with their vibrating screen, makes for 
a very high degree of screening effi- 
ciency. 


New Foote Bros. Gear and Machine 
Catalogue 

The new General Catalog of the Foote 
Bros. Gear & Machine Co., of Chicago, 
which has been in the course of prepara- 
tion for about 18 months, has now been 
completed and is in the hands of the 
printer. It is expected that it will be 
available for distribution about the mid- 
dle of May. 

This catalog, in addition to being a 
complete price list of the company’s spur 
and worm gear speed reducers, flexible 
couplings, sprockets and industrial gears 
of all kinds, contains a wealth of engi- 
neering information on gearing trans- 
mission and mechanical engineering sub- 
jects that makes it very valuable as a 
reference book. 

It is suggested that executives and 
engineers interested in gearing and speed 
reduction subjects write for a copy of 
the catalog to be reserved, as the first 
edition will be limited in number. 
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New Publication on Application of Oil 
Circuit-Breakers 

Special Publication 1643-A describing 
the application of oil circuit-breakers has 
just been released by the Westinghouse 
Electric and Manufacturing Co. It de- 
scribes fully the general application of 
oil circuit-breakers, the determination of 
short-circuit current, and the precautions 
necessary, and devotes a number of pages 
to tables and charts. Several interest- 
ing halftone illustrations are also in- 
cluded. 

This publication may be obtained from 
any of the district offices of the West- 
inghouse Co. or from the Department of 
Publicity at East Pittsburgh, Pa. 


Mining Converters With Load Control 


The first use in mining service of load 
control with rotary converters will be 
made by the Benedict Coal Corporation 
at St. Charles, Va. In the substation of 
this property, soon to be placed in op- 
eration, there will be two 200-kilowatt, 
275-volt rotary converters with full au- 
tomatic control, each machine being pro- 
vided with protective devices to permit 
the obtaining of maximum power out- 
put without damage to the apparatus. 

Normally a single machine will run to 
handle the load of three feeders. If, 
however, the load should exceed the ca- 
pacity of this machine, the automatic 
equipment is arranged to start the sec- 
ond unit after a definite time delay has 
expired. This time delay prevents start- 
ing the second machine unnecessarily by 
momentary overloads.. When the power 
is no longer needed, the second unit will 
automatically shut down. 

Should the load increase to exceed the 
safe carrying capacity of both machines, 
one of the outgoing feeders will be auto- 
matically tripped, thus reducing the load 
to a safe value and, at the same time, 
not interrupting service on the other two 
feeders. Should an overload occur when 
one machine is running alone, two feed- 
ers will be tripped off and service will 
not be interrupted on the third feeder. 

Should the running unit be shut down 
because of a hot bearing, winding fail- 
ure, or other cause, the second unit will 
automatically start and restore service. 
Either machine may be made “leading,” 
and both units may be run continuously 
if necessary. The entire station may be 
shut down by opening a small control 
switch located at some distance from the 
station. 


New G. E. Drum Controllers 


The General Electric Co. announces a 
new, completely standardized line of 
drum controllers embodying new features 
of construction and comprising units for 
general purpose, crane hoist, or machine 
tool applications, for either direct or al- 
ternating current. In each group several 
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sizes have been provided to cover a wide 
range in motor ratings, the smaller sizes 
being suitable for wall mounting and 
those for larger motors, for floor mount- 
ing. 

A number of distinctive advantages are 
claimed for the new line. One of the 
particular features is in the mechanical 
construction, a skeleton type of frame 
being used. This consists of a cast cap 
plate and base to which are hot riveted 
rectangular steel bars, thus making it 
unnecessary for the back of the switch 
to function as a framework for holding 
the top and bottom of the switch to- 
gether. As a result, the switch is acces- 
sible from both back and front for the 
purpose of making adjustments, re- 
newals, etc. 

A desirable feature, particularly valu- 
able in crane service, is the interchange- 
ability of operating handle mechanism. 
A vertical operating lever or a spring 
return mechanism may easily be sub- 
stituted for the horizontal lever with 
which the switch is equipped by using 
another dial plate. 

New style self-aligning contact fingers 
are used. By standardizing the renew- 
able copper tips for all switches of the 
same capacity, renewal stocks will be re- 
duced to a minimum. Where cross- 
arcing is likely to occur, adequate pre- 
ventive barriers and blowouts are pro- 
vided. 

Auxiliary contact fingers are provided 
for control circuits to the line protective 
switch. The arrangement of these cir- 
cuits is designed to suit the service re- 
quirements of installation. 


Westinghouse Annual War Memorial 
Scholarships 

The educational department of the 
Westinghouse Electric and Manufactur- 
ing Co. has just announced the plans 
for awarding the 1926 war memorial 
scholarships. These awards are made 
annually, the successful candidate re- 
ceiving $500 during each year of his col- 
legiate training, or a maximum of $2,000. 


Applicants eligible to compete for these 
scholarships include sons of employes 
who have been with the company five 
years or more, and employes who have 
been continuously in the service for at 
least two years, and who shall not, on 
September 1, have exceeded the age of 23. 


At a recent meeting of the directors of 
the Foote Bros. Gear & Machine Co., of 
Chicago, W. C. Davis was reelected to 
the office of president, and also elected 
treasurer of the company. 


E. H. Vogt, former auditor and credit 
manager, was elected secretary and as- 
sistant treasurer. 


The Rollway Bearing Co., Inc., Syra- 
cuse, N. Y., manufacturers of heavy duty 
roller bearings for radial and thrust 
loads, announces the following changes 
in personnel of their sales force: 

C. A. Call, formerly assistant sales 
manager, Gurney Ball Bearing Co., has 
been appointed sales manager. 

E. J. Lybert, formerly representing the 
Rollway Co. in the Philadelphia district, 
now takes charge of the Detroit district. 

J. D. Firmin, for many years asso- 
ciated with the engineering department 
of Niles-Bement-Pond, is now engineer- 
ing representative in the Philadelphia 
district. 

W. E. Smith has been transferred 
from the home office to the Youngstown 
district, where he will assist Samuel Far- 
rell, district representative. 

S. J. Kaiser continues to represent the 
company in the Chicago territory. 


Maurice M. Hart, who has been with 
the Morse Chain Co. for several years 
in the production department, and the 
last two years in the sales department, 
has been appointed manager of the Buf- 
falo District. An office has been opened 
in the Ellicott Square Building, Buffalo, 

C. G. Buchanan Company, 90 West 
Street, New York City, manufacturers of 
crushing rolls, has issued a new bulletin 
No. 130, explaining their Type C, crush- 
ing roll. 


DuPont Powder Co.’s Explosives Serv- 
ice Bulletin, No. 10, for March, is de- 
voted to a discussion of electric blast- 
ing, and ways and means of avoiding 
trouble in this method of firing explo- 
sives. Charles S. Hurter is the author. 


POTASH AND THE SOUTH 


(Continued from page 346) 


Drilling by churn or rotary drill to a 
depth of 1,700 feet and then taking a 
3-inch core for 200 feet below that 
might, with good luck, be done for 
$45,000. With a considerable portion of 
the grief and calamities incident to such 
work the well might cost $100,000 or 
more. A fair estimate for a series of 
such wells would seem to be about 
$75,000 each. If it were necessary to 
build roads and bridges, to haul water, 
and to provide lubricating liquids other 
than water to prevent the solution of 
soluble salts during drilling, the average 
cost would be greater. 

As exploration is carried on in the 
salt beds, research, which is merely scien- 
tific laboratory exploration, should be 
carried on simultaneously with the pur- 
pose of making available the huge quan- 
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tities of potash contained in glauconite 
and other compounds insoluble in water. 
Do not let me give the idea that this 
work is simple nor that results are sure. 
However, one of the two forms of ex- 
ploration may give us the gun to keep 
under our national pillow, and no part 
of the Union is quite so personally inter- 
ested in seeing this work done as is the 
South. 

If these researches are not pushed to 
some successful conclusion, we may at 
anytime find the prices of 1920 again in 
effect and before we can help ourselves 
we may be compelled to pay an extra 
$100,000,000 for our potash: It seems 
well worth making the trials. 

These contingencies have been sensed 
by two statesmen from Texas, and Sen- 
ator Sheppard has introduced S. 1821, 
which would appropriate $550,000 per 
year for five years for exploration and 
research. Representative Hudspeth has 
introduced in the House H. R. 3863, ap- 
propriating $1,000,000 per year for five 
years for the same purpose. 

Both are excellent bills. Mr. Hud- 
speth’s is nearly doubly good because it 
appropriates almost twice as much and 
will allow about twice as much to be 
done. 

Should success be achieved in the pro- 
posed explorations the South would be 
the first benefited, but the whole country 
would soon feel the effect. 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, Etc., REQUIRED BY THE ACT OF 
ConGrREss oF AuGuUST 24, 1912. 

Of THe MINING CONGRESS JOURNAL, published 
monthly at Washington, D. C., for April 1, 
1926. 

City of Washington, 

District of Columbia, ss: 

Before me, a notary public in and for the state 
and county aforesaid, personally appeared R. S. 
Mowatt, who, having been duly sworn according 
to law, deposes and says that she is the assistant 
business manager of the MINING CoNnGREss JouR- 
NAL, and that the following is, to the best of her 
knowledge and belief, a true statement of the 
ownership, management, etc., of the aforesaid 
publication for the date shown in the above 
caption, required by the Act of August 24, 1912, 
embodied in Section 411, Postal Laws and Regu- 
lations, printed on the reverse side of this form, 
to wit: 

1. That the names and addresses of the pub- 
lisher, editor, and business managers are: 

Name of publisher, The American Mining Con- 
gress; post-office address, Washington, D. C, 

Editor, E. Coombes; business manager, 
E. H. Strong. 

2. That the owners are (give names and ad- 
dresses of individual owners, or, if a corporation, 
give its name and the names and addresses of 
stockholders owning or holding 1 percent or more 
of the total amount of stock): The American 
Mining Congress—a corporation, not for profit. 
No stockholders. Hugh Shirkie, president, Terre 
Haute, Ind. E. L. Doheny, first vice-president, 
Petroleum-Securities Bldg., Los Angeles, Calif. 
Wm. H. Lindsey, second vice-president, Nashville, 
Tenn. Robt. E. Tally, third vice-president, Clark- 
dale, Ariz. J. F. Callbreath, secretary, 841 Mun- 
sey Bldg., Washington, D. C. 

3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 percent 
or more of total amount of bonds, mortgages, or 
other seeurities are (if there are none, so state) : 
None. 


R. S. Mowatt, 
Assistant Business Manager. 
Sworn to and subscribed before me this 5th day 
of April, 1926, 
|SBAL. ] THomas C. WILLIs. 
(My commission expires January 10, 1927.) 
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The Fordson Coal Company, Stone, 
Ky., have in service four Leschen 
two-bucket power-driven tramways 
to dispose of mine waste in nearby 
ravines. The buckets dump auto- 
matically on the line. 


The Monticello Smokeless Coal Co., 
Monte Carlo, W. Va., installed a 
Leschen single-span two - bucket 
gravity tramway which enabled them 
to load cars at the rate of over 200 
tons per hour. 
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The Bartley Mine in W. Va. is equipped with Hercules (Red-Strand) Wire Rope. 
“Hercules” is also extensively used at other Island Creek (the 1925 model mine) 
retarders, tipping booms and cranes. 


properties on inclines, car 


The LESCHEN Ways 
To Lower Mine Costs 


LESCHEN AERIAL TRAMWAYS are demon- 
strating daily in many large and small mines that they 
can reduce coal handling costs. ‘ They are also cutting 
costs in the disposal of mine waste. These wire rope 
tramways are noted for their low upkeep cost. We 
have designed and manufactured Aerial Wire Rope 
Tramways for over 25 years and you can depend upon 
the Leschen Systems togive you safe and efficient service. 


“HERCULES” (Red-Strand) WIRE ROPE has a 
long and well-known record for economical service in 
the coal industry. Its strength, elasticity, toughness and 
durability have made it an important factor in reducing 
mine costs. It is especially recommended for use on 
hoists, inclines, mining machines and steam shovels. 


Products of 69 Years of Manufacturing Experience 


A. LESCHEN & SONS ROPE CO. 
5909 Kennerly Avenue 
ST. LOUIS 


New York Chicago Denver San Francisco 


Reg. U. S. Pat. Off. 
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BUYER’S DIRECTORY 


ACETYLENE, Dissolved 
(Or in Cylinders) 
Prest-O-Lite Co., Inc., 
30 E. 42nd St., N. Y. C. 


ACETYLENE GAS 
Prest-O-Lite Co., 30 East 42nd St., 
New York City. 


ACETYLENE GENERAT- 
ING APPARATUS 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


ACID, SULPHURIC 
irvingten Smelting & Refining 
Works, Irvington, N. J. 


AERIAL TRAMWAYS 
American Steel & Wire Co., Chi- 
cago and New York. 


AIR COMPRESSORS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Sullivan Machinery Co., 122 S. 
Mich. Ave., Chicago, Ill. 

Ingersoll-Rand Ceo., 11 Broadway, 
New York City. 


AUTOMATIC CAR CAGES 
Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 
Connelisville Mig. & Mine Supply 

Co., Connelisville, Pa. 


AUTOMATIC FEEDERS, 


GRAVITY 
“9 Johnson Mfg. Co., Jeannette, 
a. 


AUTOMATIC (Mine Doors, 
Truck and Electric 
Switches) 


American Mine Door Co., Canton, 
Ohio. 


AUTOMATIC SWITCH 
THROWERS 
American Mine Door Co., Canton, 


Ohio. 
G. hag Johnson Mfg. Co., Jeannette, 


(Storage, Gas 
Welding, Cutting, Dis- 
solved Acetylene) 


Prest-O-Lite Co., 30 East 42nd St., 
New York City. 


BATTERY SCREENS 
Ludlow-Saylor Wire Co., 608 8S. 
Newstead Ave., St. Louis, Mo. 


BEARINGS (Roller) 


Hyatt Roller Bearing Co., Harri- 
son, 


BELTING (Conveyor, Eleva- 
tor, Transmission) 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, 


BELTING, SILENT CHAIN 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, IIl. 

Morse Chain Co., Ithaca, N. Y. 


BINS (Coke and Coal) 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


BIT SHARPENERS 

Sullivan Machinery Co., 122 S. 
Mich. Ave., Chicago, Ill. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

BLACK DIAMONDS 

k. S. Patrick, Sellwood Building, 
Dniuth, Minn. 

BLASTING POWDER 

E. I. du Pont de Nemours & Co., 
Inc., Wilmington; Delaware. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 


BLASTING SUPPLIES 


E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Delaware. 

Hercules Powder Co., 934 King St., 
Wilmington, Del. 


BLOWERS, CENTRIFUGAL 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


BLOWPIPES, Brazing, Car- 
bon Burning, Cutting, Lead 
Burning, Welding, Welding 
and Cutting 

Oxweld Acetylene Co., 30 E. 42nd 
St.. New York City. 

BOND TERMINALS 


Amer. Mine Door Co., Canton, Ohio. 


BREAKERS (Construction 
and Machinery) 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


BUCKETS (Elevator) 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, 


CABLES 

American Steel & Wire Co., Chicago 
and New York. 

CABLES (Connectors and 
Guides) 


American Mine Door Co., Canton, 
Ohio. 


CABLEWAYS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

CAGE (Safety Appliances) 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

CAGERS, AUTOMATIC 


Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, III. 
G. _ Johnson Mfg. Co., Jeannette, 


Mining Safety Device Co., Bowers- 
ton, Ohio. 


CAGES 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, IIl. 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Johnson Mfg. Co., Jeannette, 
a. 


CAGES (Self-dumping) 
Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, III. 
CAGE STOPS AND LOCKS 


Mining Safety Device Co., Bowers- 
ton, Ohio. 


CARBON AND BORTZ 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

CARBON BURNING AP- 
PARATUS 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

CARBON RODS AND 
PASTE FOR WELDING 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


CAR DUMPERS (Rotary) 


Car-Dumper & Equipment Co., 


Grand Crossing, Chicago, Ill. 


CAR HAULS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus. On- 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


CAR STOPS (Automatic) 


Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 


CAR WHEEL BEARINGS 


Hyatt Roller Bearing Co., Harri- 
son, 


CASTINGS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


CHAIN RAIL CAR HAULS 
Johnson Mfg. Co., Jeannette, 
a. 


CHAINS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 


CHAINS, AUTOMOBILE 
ENGINE 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

Morse Chain Co., Ithaca, N. Y. 


CHAINS, COAL CUTTING 
Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, 


CHAINS, DRIVE 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, 
Morse Chain Co., Ithaca, N. Y. 


CHAINS, FRONT END 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Morse Chain Ce., Ithaca, N. Y. 


CHAINS, OILING 

Morse Chain Co., Ithaca, N. Y. 

CHAINS, POWER TRANS- 
MISSION 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


CHAINS, SILENT (Rocker- 
Joint) 
Morse Chain Co., Ithaca, N. Y. 


CHAINS, SLING 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

Morse Chain Co., Ithaca, N. Y. 


CHAINS, SPROCKET 
WHEEL 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


CHILI MILL SCREENS 
Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Lovis, Mo. 

CLAMPS (Trolley) 
Ohio Brass Co., Mansfield, Ohio. 


CLUTCHES 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Il. 


COAL COMPANIES 


General Coal Company, Land Title 
Bldg., Philadelphia, Pa. 

Lehigh Coal & Navigation Co., 
Philadelphia, Pa. 

— Neale & Co., Philadelphia, 


Bertha-Consumers Company, Cham- 
ber of Commerce Bidg., Pitts- 
burgh, Pa. 


COAL CRUSHERS 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


COAL CUTTERS 

Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

Ingersoll-Rand Ce, 11 Breadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Sullivan Machinery Co., 122 8. 

Mich. Ave., Chicago, Ill. 


COAL HANDLING MA- 
CHINERY 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


COAL LOADERS 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


COAL MINING MACHIN- 
ERY 


Goodman Mfg Co., Halsted St. and 
48th Pl., Chicago, Ill. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago. 
Sallivan Machinery Co., 122 S. 
Mich. Ave., Chicago, IIl. 


COAL MINING PLANTS 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 

COAL SCREENS 
Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Me. 

COKE SCREENS 
Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Mo. 

COMPRESSORS, AIR 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 
Ingersoll-Rand Co., 11 Breadway, 
New York City. 
COMPRESSORS, MINE CAR 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 
CONCENTRATORS (Table) 
Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


CONCRETE REINFORCE- 
MENT 

American Steel & Wire Co., Chi- 
eago and New York 

CONDENSERS 

Mfg. Co., Milwau- 


tnguenell Rand Co., 11 Broadway, 
New York City. 


CONTROLLERS 


Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 
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REPUTATION 


Only a first-class product could 
create and support an organiza- 
tion consisting of 31 plants and 
85 warehouses. This is your sub- 
stantial guarantee of quality and 
service, if you buy Prest-O-Lite 
dissolved acetylene. 


THE PREST-O-LITE COMPANY, Inc. 


Oxy-Acetylene Division 
General Offices: Carbide and Carbon Bldg., 30 East 42d St., New York 
In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto 
31 Plants—85 Warehouses —22 District Sales Offices 


DISSOLVED ACETYLENE 


} 
\ 
| 4 % 
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CONVERTORS, COPPER 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Traylor Engineering & Mfg. Co., 
Allentown, Pa. 


CONVEYOR BEARINGS 


Hyatt Roller Bearing Co., Harri- 
son, 


CONVEYORS 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicage, lll. 


CONVEYORS, BELT 


The Jeffrey Mfg. Company, 958-99 
Nerth 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chieago, Ill. 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, IL. 


CONVEYORS, CHAIN 
FLIGHT 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, il. 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, IL. 


CONVEYORS, COAL 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


CONVEYORS AND ELEVA- 
TORS 


Mfg. Co., Milwau- 
ee, Wis. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 
Link-Belt Co.,,300 W. Pershing Rd., 

Chicago, Ill. 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


CONVEYORS, PAN OR 
APRON 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


CONVEYORS, SCREW 


The Jeffrey Mfg. Company, 958-99 
Nerth 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


CORE DRILLING 

H. R. Ameling Prospecting Ce., 
Rella, Me. 

Heffman Bres., Punxsutawney, Pa. 


COUPLINGS, FLEXIBLE 


Fawcus Machine Co., Pittsburgh, Pa. 
Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


AND CROSS- 


Central Frog & Switch Co., Cin- 
cinnati, Ohie. 


CRUSHER SCREENS 


Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Mo. 


CRUSHERS 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Allis-Chalmers Mfg. Co., Milwau- 

kee, Wis. 


CRUSHERS, COAL 


Connellsville Mfg. & Mine Supply 
Ce., Cennellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
—s Co., 300 W. Pershing Rd., 

Chicag ill. 
Weller = Mie. Co., 1820-56 N. Kestner 
Ave., Chicago, I 


CRUSHERS, SINGLE & 
DOUBLE ROLL 

The Jeffrey mee. Company, 958-99 
Nerth 4th St., Columbus, Ohie. 


Link Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
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CRUSHING PLANTS, COKE 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 

CUTTING APPARATUS, 
Oxy-Acetylene, Oxy-Hy- 
drogen 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, 

DECARBONIZING APPA- 
RATUS 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

DESIGNERS OF PLANTS 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

DIAMOND CORE DRILL 
CONTRACTING 

H. R. Ameling Prospecting Co., 
Rolla, Mo. 

Hoffman Bros., Punxsutawney, Pa. 


DIAMOND DRILLING 
CARBON 


R. 8. Patrick, Sellwood Building, 
Duluth, Minn. 


DIAMONDS, BLACK (See 
Carbon and Bortz) 


R. 8. Patrick, Sellwood Building, 
Duluth, Minn. 


DOORS, AUTOMATIC MINE 
a Mine Door Ce., Canton, 
0. 


DOUBLE CRIMPED WIRE 
SCREENS 


Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Mo. 


DRIFTERS, DRILL 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


DRILLING, DIAMONDS 
FOR 


R. S. Patrick, Sellwood Building, 
Duluth, Minn. 


DRILLS, AIR AND STEAM 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


DRILLS (Blast Hole) 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


CORE 
H. R. Ameling Prospecting Co., 
Rolla, Mo. 
Hoffman Bros., Punxutawney, Pa. 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 
Keystone Churn Drill Co., Beaver 
Falls, Pa. 


DRILLS, ELECTRIC 


General Electric Co., Schenectady, 
N. 


Ingersell-Rand Co., 11 Broadway, 
New Yerk City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


DRILLS, HAMMER 

Ingersoll-Rand Ce., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 S&S. 
Mich. Ave., Chicago, Ill. 


DRILLS (Hand Operated 
Coal) 
Ohio Brass Co., Mansfield, Ohie. 


DRILLS, PNEUMATIC 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 


DRILLS, PROSPECTING 

H. R. Ameling Prospecting Ceo., 
Rolla, Mo. 

Hoffman Bros., Punxsutawney, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New Yerk ty. 

Keystone Churn Drill Co., Beaver 
Falls, Pa. 


DRILLS, ROCK 


Diamond Machine Co., Monongahela. 
Pa. 
Electric Ce., Schenectady, 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


DRILL STEEL SHARPEN- 
ERS 

Ingersoll-Rand Co., 11 Breadway, 
New York City. 

Sullivan Machinery Co., 122 S. 
Mich. Ave., Chicago, Ill. 


DRIVES, SILENT CHAIN 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


Morse Chain Ce., Ithaca, N. Y. 


DRUMS (Hoisting, Haulage) 


Connellsville Mfg. & enue Supply 
Ce., Connellsville, 

Link-Belt Co., 300 W. Ponting Rd., 
Chicago, I. 


DUMP CARS 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

DYNAMITE 


E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Delaware. 

Hercules Powder Co., 934 King 8t., 
Wilmington, Del. 


DYNAMOS 
Mfg. Co., Milwau- 


ee, 
Goodman Mfg. Ce., eighth 
and Halsted 8t., Chicage, 


ELECTRICAL APPARATUS 
Allis-Chalmers Mfg. Co., Milwau- 


kee, 8. 
Electric Co., Schenectady, 


ELECTRIC HOISTING 
MACHINERY 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


ELECTRIC LOCOMOTIVES 
Cand Electric Co., Schenectady, 


Goodman Mfg. Co., Forty-eighth 
and Halsted 8t., Chicago, 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Ohio Brass Co., Mansfield, Ohio. 


ELECTRIC MINE SUP- 
PLIES 


Cane Electric Co., Schenectady, 

Ohio Brass Co., Mansfield, Ohie. 

ELECTRIC WIRES AND 
CABLES 


American Steel & Wire Co., Chicago 
and New York. 


ELECTRICAL SUPPLIES 
— Electric Co., Schenectady, 


ELEVATORS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, 


ELEVATORS, BUCKET 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, 


ELEVATOR MACHINERY 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, tl. 


ENGINES, GAS AND GAS- 
OLINE 

Mfg. Co., Milwau- 
ee, 8. 

Ingersoll-Rand Ce., 11 Breadway, 
New York City. 


ENGINES (Hoisting and 
Hauling) 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 
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ENGINES, OIL 

Mfg. Ce., Milwau- 

Rand Co., 11 Broadway, 
New York City. 

ENGINES, STEAM 


— Mfg. Ce., Milwau- 

Rand Co., 11 Breadway, 
New York City. 

ENGINEERS 

H. R. Ameling Prespecting Ce., 
Rolla, Me. 

EXPLOSIVES 

du Pont Powder Ce., The E. L, 
Wilmington, Del. 

Hercules Powder Ce., 934 King St., 
Wilmington, Del. 

FAN DRIVES 


Fawcus Machine Co., Pittsburgh, Pa. 


FANS, VENTILATING 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
FEEDERS (Crossover, Kick- 
back, Rotary and Dump) 
Mining Safety Device Co., Bowers- 
ton, Ohio. 

FEEDERS (Hand operated) 

Mining Safety Device Co., Bowers- 
ton, Ohio. 

FEEDERS, ORE 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Weller Mfg. Co., 1820-56 N. Kestner 
Ave., Chicago, Ill. 

FEEDERS (Semi-automatic) 

Mining Safety Device Co., Bowers- 
ton, Ohio. 

FILTER WIRE CLOTH 

Ludlow-Saylor Wire Ce., 608 8. 
Newstead Ave., St. Louis, Me. 

FLOTATION MACHINES 

Allis-Chalmers Mfg. Ce., Milwau- 
kee, Wis. 

FLOTATION OILS 

Hercules Powder Ce., 934 King St., 
Wilmington, Del. 

FLOW METERS 

Electric Ce., Schenectad), 


FLUX, WELDING 

Oxweld Acetylene Ce., 3@ E. 42nd 
St., New York City. 

FORGINGS 

Allis-Chalmers Mfg. Ce., Milwan- 
kee, Wis. 

FROGS AND SWITCHES 

Amer. Mine Door Co., Canton, Ohio. 

Central Frog & Switch Ce., Cim- 
cinnati, Ohio. 

FURNACES, ROASTING 

Mfg. Ce., Milwaa 
kee, Wis 

GAS (Cutting, Welding) 

Prest-O-Lite Co., Ine., 30 E. 424 
Stu, new York City. 

GAS (Nitrogen, Oxygen) 

Linde Air Products Ce., 3@ BE. 43nd 
St., New York City. 

GAUGES, WELDING 

Oxweld Acetylene Ce., 3@ E. 42nd 
8t., New York City. 

GEARS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohie. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

GEARS, BEVEL 


Fawcus Machine Co., Pittsburgh, Pa. 
Foote Bros. Gear & Machine Ce., 
215 N. Curtis St., Chicage, Ill. 
The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Celambus, Ohie. 
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DISCLOSED BY 
A QUESTIONNAIRE 


The utility of appraisal service is much wider 
than is commonly supposed. 


In December 1925, in response toa question- 
naire, 2920 of our clients advised us of the 
uses they were making of their American 
- Appraisals. 
1198 For Accounting Purposes 
381 For Fire Loss Adjustment 
675 For Adjusting Federal Tax Matters 
1922 For Placing Insurance 
580 For Finance 
269 For Sale of Property 
184 For Merger 
105 For Purchase of Property 
255 For Reorganization 
70 For Inheritance Tax 
191 For State Income Tax 
200 For Local Tax 
41 For Rate Making 
24 For Condemnation Proceedings 
24 For Litigation 
256 For Miscellaneous Purposes 


As will be noted, many of the 2900 concerns 
used the appraisal for two or more purposes. 
The manifold uses of American Appraisal 
Service are concisely but completely dis- 
cussed in our booklets930-AB“ Appraisal an 
Essential to Good Management” and 884- 
AB “The Property Owners’ Hand Book.” 
We will be pleased to mail copies of these 
booklets on request. 


The American Appraisal Co. 


HOME OFFICE, MILWAUKEE 


PUBLIC UTILITIES « INDUSTRIALS +« REAL ESTATE PROPERTIES « NATURAL RESOURCES 


= A NATIONAL ORGANIZATION 
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GEARS, REDUCTION 


Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


GEARS, HERRINGBONE 

Fawcus Machine Co., Pittsburgh, Pa 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St.. Chicago, Ill. 


GEARS, SILENT CHAIN 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca. N. Y. 


GEARS, SPUR 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th Si., Columbus, Ohio. 


GEARS, WORM 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 

Jeffrey Mfg. Co., 958 N. Fourth St., 
Columbus, Ohio. 


GEARS, WORM WHEELS 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros., Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


GENERATORS AND GEN- 
ERATING SETS 
Allis-Chalmers Mfg. Co., 

kee, Wis. 
Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 


GENERATORS, ACETY- 
LENE 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


GLOVES, ASBESTOS 
Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


GOGGLES, WELDING 
Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


HANGERS (insulated Trol- 


ley) 
Ohio Brass Co., Mansfield, Ohio. 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


HEADLIGHTS, ARC AND 


INCANDESCENT 

Goodman Mfg. Co., Halsted St. and 
48th Pl. Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Ohio Brass Co., Mansfield, Ohio. 


HERRINGBONE GEAR 
DRIVES 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


HOIST DRIVES 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


HOISTS 

American Steel & Wire Co., Chicago 
and New York. 

Ingersoll-Rand 
New York City. 

Sullivan Machinery Co., 
Mich. Ave., Chicago, Ill. 


HOISTS, AIR 


Sullivan Machinery Co., 122 5S. 
Mich. Ave., Chicago, Ill. 


HOISTS, ELECTRIC 
Allis-Chaimers Mfg. Co., Milwau- 


kee, Wis. 

Connellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 

— Machine Co., Monongahela, 


a. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago. TH. 

Sullivan Machinery Co., 122 8S. 
Mich. Ave., Chicago, Ill. 


HOISTS, PORTABLE 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 §8. 
Mich. Ave., Chicago, Ill. 


HOISTS, STEAM 
Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 

Connellsville Mfg. & Mine Supply 
Ce., Connellsville, Pa. 

Ingersoll-Rand Ce., 11 Broadway, 
New York City. 


Milwau- 


122 8. 


11 Broadway, 
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HOISTS (Room and Gather- 
in 

me Mfg. & Mine Supply 
Co., Connellsville, Pa. 

HOISTING ROPES 

Connellsville Mfg. & Mine Suppl) 
Co., Connellsville, Pa. 

HOSE, AIR AND STEAM 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


HOSE, WELDING 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

INSULATORS, FEEDER 
WIRE 

Ohio Brass Co., Mansfield, Ohio. 

INSULATORS, SECTION 


Amer. Mine Door Co., Canton, Ohio. 
Ohio Brass Co., Mansfield, Uhio. 


INSULATORS (Porcelain) 
Ohio Brass Co., Mansfield, Ohio. 


INSULATORS (Third Rail) 

Ohio Brass Co., Mansfield, Ohio. 

INSULATORS (Trolley) 

General Electric Co., Schenectady, 

Ohio Brass Co., Mansfield, Ohio. 

INSULATED WIRE AND 
CABLE 


American Steel & Wire Ce., Chi- 
cago, Ill 


Roebling Sons, John A., Trenton, 
N. J. 


KILNS (Rotary) 


Allis-Chalmers Mfg. Co., 
kee, Wis. 


Milwau- 


LAMPS, ARC AND INCAN- 
DESCENT 


General Electric Co., Schenectady, 


LEAD BURNING APPARA- 
TUS, Oxy-Acetylene, Oxy- 
City Gas 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


LOADERS (Mine Car) 


Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, ID. 


LOADERS, PORTABLE 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


LOADING BOOMS 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


LOADING MACHINES 


Connellsville Mfg. Supply 
Co., Connellsville, 

The Jeffrey Mfg. 4 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


LOCOMOTIVES, ELECTRIC 
Electric Co., Schenectady. 


Goodman Mfg. Co., Halsted St. and 
48th Pl, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


LOCOMOTIVES, RACK 
RAIL 


Goodman Mfg. Co., Halsted St. and 
48th Chicago, Ill. 


STORAGE 
BATTER 

Goodman Mfg. a Halsted St. and 
48th Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MACHINERY, TRANSMIS- 
SION (Power) 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 


Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


MANIFOLDS, OXYGEN 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


MILLS, ROD & BALL 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


MILLS, STAMP 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


MINE CAR BEARINGS 


Hyatt Roller Bearing Co., Harri- 
son, N. J. 


MINE DOORS, AUTOMATIC 


a Mine Door Co., Canton, 
io. 


MINING & METALLURGI- 
CAL MACHINERY 


Allis-Chalmers Mfg. Co., 
kee, Wis. 


MINING EQUIPMENT 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Weller Mfg. Co., 1820-56 N. Kostner 

Ave., Chicago, Ill. 


MINING MACHINES 


Goodman Mfg. Co., Forty-eighth 
— and Halsted St., Chicago, 


Milwau- 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MINING MACHINES (Elec- 
tric) 

Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MINING MACHINERY 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


MINE SIGNALS 
—— Mine Door Co., Canton, 
io. 


MOTORS 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


Goodman Mfg. Co., Halsted St. and 
48th Pl. Chicago, Ill. 


NITROGEN GAS 


Linde Air Products, 30 East 42nd 
St.. New York City. 


ORE, BUYERS AND SELL- 
ERS OF 


Irvington Smelting & Refining 
Works, Irvington, N. J. 


Phelps-Dodge Corporation, New 
York City. 
OXYGEN GAS 


Linde Air Products, 30 East 42nd 
St., New York City. 

OXY-ACETYLENE APPA- 
RATUS and SUPPLIES 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

PATENT ATTORNEY 

John Boyle, Jr., Ouray Bldg... Wash 
ington, D. C. 

PERMISSIBLES, Explosives 


du Pont Powder Co., The E. L, 
Wilmington, Del. 


Powder Co., Wilmington, 
el. 
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PICKING TABLES 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


Link-Belt Co., 300 W. Pershing Rd. 
Chicago, Ill. 


PIPE (Wood) 


Connellsville Mfz. & Mine Supply 
Co., Connellsville, Pa. 


PNEUMATIC TOOL 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


POWDER, BLASTING 
E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Delaware. 


Hercules Powder Co., 934 King St., 
Wilmington, Del. 


POWER TRANSMISSION 
MACHINERY 


Allis-Chalmers Mfg. Co., 
kee, Wis. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


PREHEATING 
TUS 


Milwau- 


APPARA- 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


PROSPECTIVE DRILLS 


H. R. Ameling Prospecting Co., 
Rolla, Mo. 
Hoffman Bros., Punxsutawney, Pa. 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


PULLEYS 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


Weller Mfg. Co., 1820-56 N. Kostner 
ve., Chicago, Ill. 


PULVERIZER SCREENS 


Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Mo. 


PULVERIZERS, COAL AND 
COKE 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


PUMPS, AIR LIFT 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


PUMPS, CENTRIFUGAL 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


— Pump & Mfg. Co., Aurora, 


Ingersoll-Rand Co. (A. 8. Cameren 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS, MINE 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


7 Pump & Mfg. Co., Aurora, 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Ingersoll-Rand Co. (A. 8. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS (Electric) 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 
Aurora Pump & Mfg. Co., Aurora, 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS (Gathering or Dip) 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 


PUMPS, PNEUMATIC AIR 
LIFT 


Ingersoll-Rand 11 Broadway, 
New York City. 


—| 
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KEYSTONE WELL DRILLS for Placer 
Gold Testing, Mineral Prospecting, 
Water and Oil Wells. 

There are fifty styles and sizes for all 
depths from 25 to 3000 ft. Portable or 
‘traction units, steam or gas drive. 

The Keystone Percussion Core Drill is 
a coring tool operable in connection 
with cable tools, and forms the cheapest 
known method of coring bituminous 
coal, fire clay and materials of equal 
hardness. 

DRILLING FOR PLACER GOLD is a 
200-page book by Walter H. Gardner, 
dedicated to “the hardy men who have 
carried the Keystone to the edges of 
the world.” The romance and science 
of prospect drilling. In paper cover, 
ree. In cloth binding, $1.00. Your 
copy awaits you. You will want also 
the new Keystone Drill catalog. 


KEYSTONE CHURN DRILL CO., 
Beaver Falls, Pa. 
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CORE DRILLING 


H. R. AMELING PROSPECTING 
COMPANY, INC. 


Diamond Drill Contractors 


20 Years’ Continuous Service | 
Not a Dissatisfied Customer i} 


ROLLA, MISSOURI i} 


Home: State Geologic Survey, Missouri School of 
Mines 


CARBON 


for Diamond Core Drilling 


= 


Economy in driliing 
depends upon get- 
ting the proper grade 
of carbon at its hon- 


est value. You can 
always depend upon 
Patrick grading. This 
reputation for Relia- 
bility is our greatest 
asset and we protect 
it jealously. 


R.S. PATRIGK 


Duluth, Minnesota, U.S.A. 


Cable Address, Exploring” Duluth 


Irvington Smelting and 


Refining Works 


Buyers, Smelters and Refiners of 
Gold, Silver, Lead, Copper and Plalinum 
Ores, Sweeps and Bullion 


Manufacturers of Copper Sulphate 
IRVINGTON te: NEW JERSEY 


NEW YORK OFFICE—Charles Engelhard 
Hudson Terminal Building 30 Church Street 


FAWCUS 


Use Fawcus Herring- 
bone Gear Drives for 
driving your hoists, 
fans, conveyors, pick- 
ing tables, pumps and 
compressors. They 
save 25% to 50% in 
maintenance and op- 
erating costs. 


FAWCUS MACHINE CO. 
PITTSBURGH, PA. 


No shafts, no gear, no 
friction. Will crush with 1 
h. p. as much as 10 h. p. will 
crush with stamps. 

5-ton mill, % h. p., $225; 
10-ton mill, $475; 35-ton 
mill, $950. Up to 500 tons 
per day. 


ELLIS BALL-CHILI MILL 


ELLIS MILL COMPANY 


OFFICE: 147 PROSPECT AVENUE 
Show Room: 153 Stillman St. (near 3d and Bryant) 


SAN FRANCISCO, CALIF. 
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PUMPS, POWER 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Ingersoll-Rand Co. (A. 8S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 


PUMPS, SAND 

Ingersoll-Rand Co. (A. 8. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 

PUMPS, STEAM 

Ingersoll-Rand Co. (A. 8. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 

PUMPS, VACUUM 


Ingersoll- Rand Co., 11 Broadway. 
New York City. 

QUARRYING MACHINERY 

Ingersoll-Rand Ce., 11 Broadway, 
New Yerk City. 


RAIL BONDS 

American Steel . Wire Co., Chi- 
cago and New Yor 

Ohio Brass Co., Mansfield, Ohie. 


RAILWAY SUPPLIES 

Ohio Brass Co., Mansfield, Ohio. 

REGULATORS, Welding, 
Compressed Gas 

Oxweld Acetylene a 30 E. 42nd 
8t., New York City 

REK-TANG ROLLED SLOT 
SCREENS 

Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Mo. 

RETARDERS 

Mining Safety Device Co., 
ton, Ohio. 


RIDDLE WIRE CLOTH 
Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Mo. 
ROCK-DISPOSAL EQUIP- 

MENT 


Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 


ROCK DRILLS 
Ingersoll-Rand Co., 
New York City. 
ROCK DUSTING 
MACHINES 
Machine Co., Monongahela, 

a. 


RODS, WELDING 
Oxweld Acetylene Ce., 30 E. 42nd 
St., New York City. 


ROLLER BEARINGS 


Bowers- 


11 Broadway, 


Hyatt Bearing Co., Harri- 
son, N 

ROLLS (Crushing) 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

The Jeffrey Mfg. Company, 958-99 


North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


ROPE 
American Steel & Wire Co., Chicago 
and New York. 


ROPE, TRANSMISSION 

American Steel & Wire Co., Chi- 
cago and New York. 

Sons, John A., Trenton, 


ROPE, WIRE 

American Steel & Wire Co., Chi- 
ergo and New York. 

Roebling Sons, John A., Trenten, 

N. J. 

ROTARY DUMPS 

Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 


SAFETY APPLIANCES, 
MINE 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

SAFETY HORN CAR 
STOPS 

_ Johnson Mfg. Co., Jeannette, 


SCRAPER LOADERS 
Goodman Mfg Co., Halsted St. and 
48th Place, Chicago, Ill. 
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SCREEN WIRE CLOTH 
Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Louis, Mo. 

SCREENS, REVOLVING 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

SCREENS, SHAKER 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

SCREENS AND PERFO- 
RATED SHEETING 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis 

Weller Mfe. Co., 1820-56 N. Kostner 
Ave., Chicago, Il. 


SHARPENERS, DRILL 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 S. 
— Mich. Ave., _Chicago, lil. 


SHORT WALL ANCHORS 

Amer. Mine Door Co., Canton, Ohio. 

SIEVE WIRE CLOTH 

Ludlow-Saylor Wire Co., 
Newstead Ave., 

SIGNS (Mine) 

Stonehouse Signs, Inc., 842 Larimer 
St., Denver, Colo. 


SILENT CHAINS 

Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 

SINKERS, ROCK DRILL 

Ingersoll-Rand Co., 11 Broadway 
New York City. 

SKIPS 


Allis-Chalmers Mfg. Ce., Milwau- 
kee, Wis 


Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, mM. 

Weller Mfe. Co., 1820-56 N. Kostner 
Ave., Chicago, Il. 


SKIP LOADING 
MENT 


Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 


SMELTERS 
Irvington Smelting & Refining 
Works, Irvington, N 


SPECIAL MACHINERY 

Faweus Machine Co., Pittsburgh, Pa. 

SPEED REDUCERS 

Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


SPEED REDUCERS, 
TRIPLE 


Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 

SPEED REDUCERS, 
DOUBLE 

Fawcus Machine Co., Pittsburgh, Pa. 

Foote Bros. Gear Machine Co., 
215 N. Curtis St., Chicago, Ill. 


SPEED REDUCERS, 
SINGLE 
Fawceus Machine Co., Pittsburgh, Pa. 


SPLICE, CABLE 


Amercian Mine Door Co., 


608 8. 
St. Louis, Mo. 


EQUIP- 


Canton, 
io. 
Ohio Brass Ce., Mansfield, Ohie. 


SPLICE, INSULATOR 
Mine Door Co., Canten, 
io. 


SPLICE, TROLLEY WIRE 


General Electric Co., Schenectady, 
Ohio Brass Co., Mansfield, Ohio. 
SPLICERS, TROLLEY 
Amer. Mine Door Co., Canton, Ohio. 
SPROCKETS 


Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


SPROCKETS, COMPEN- 
SATING 
Link-Belt Co., 300 W. Pershing Rd., 


Chicago, Il. 
Morse Chain Co., Ithaea, N. Y. 


SILENT 
CHA 


Link- 300 W. Pershing Rd., 


Nu. ¥. 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, tl. 


SPROCKETS, SPRING 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 


SPUR GEAR DRIVES 
Fawcus Machine Co., Pittsburgh, Pa. 


SPUR REDUCERS 
Foote Bros. Gear & Machine Co., 
215 N. Curtis St., Chicago, Ill. 


STAMP MILL SCREENS 
Ludlow-Saylor Wire Co., 608 8S. 
Newstead Ave., St. Louis, Mo. 


STEEL, ALLOY 
Central Steel Co., Massillon, Ohie. 


STEEL, HIGH FINISH 
SHEET 


Central Steel Co., Massillon, Ohio. 


STEEL, HOLLOW & SOLID 
DRILL 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 


STEEL, REINFORCING 

American Mine Door Co., Canten, 
Ohio. 

STEEL, STRIP 

Central Steel Co., Massillon, Ohio. 


STOPERS, ROCK DRILL 


Ingersoll-Rand Co., 11 Breadway, 
New York City. 


STORAGE BATTERY 
LOCOMOTIVES 

Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 


SWITCHBOARDS, POWER 
Mfg. Co., Milwau- 
ee, 


SWITCHES (Disconnecting 
and Electric) 
Electric Co., Schenectady 


swITcHES AND FROGS, 
TROLLE 
Door Co., Canton, 
10 
Central Frog & Switch Co., Cincin- 
nati, Ohio. 
Ohio Brass Co., Mansfield, Ohio. 


TIES, (Steel, Mine) 
Central Frog & Switch Co., Cincin- 
nati, Ohio. 


TIMBER PRESERVING 
EQUIPMENT 

Allis-Chalmers Mfg. Co., 
kee, Wis. 


TIPPLES 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 


TIPPLE EQUIPMENT 
Car-Dumper & Equipment Co., 
Grand Crossing, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 
Weller Mfg. Co., 1820-56 N. Kostner 
Ave., Chicago, Ill. 


TORCHES, Brazing, Carbon 
Burning, Cutting, Lead 
Burning, Welding, Welding 
and Cutting 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

TRACKS, PORTABLE, 
RAIL, ETC. 

Central Frog & Switch Co., Cincin- 
nati, Ohio. 


West Virginia Rail Co., Hunting- 
ton, Va. 


Milwau- 


TRACK, (Portable, Assem- 
bled and Unassembled, 
Riveted or Bolted) 


Central Frog & Switch Co., Cincin- 
nati, Ohio. 
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TRACK SUPPLIES 


Central Frog & Switch Co., Cincin- 
nati, O 


TRANSFORMERS 


Allis-Chalmers Mfg. Co., 
kee, Wis. 


TRANSMISSION, SILENT 
CHAIN 


Milwau- 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

Morse Chain Co., Ithaca, N. Y. 

TROLLEY FROGS 

Ohio Brass Co., Mansfield, Ohio. 


TROLLEY (Hangers and 
Clamps) 
Electric Co., Schenectady, 


Ohio Brass Co., Mansfield, Ohio. 


TROLLEY MATERIAL, 
OVERHEAD 
Ohio Brass Co., Mansfield, Ohio. 


TROLLEY WHEELS AND 
HARPS 

Goodman Mfg. Co., Halsted St. and 
48th Pl., Chicago, Ill. 

Ohio Brass Co., Mansfield, Ohio. 


TRUCKS, WELDER’S 

Oxweld Acetylene Ce., 3@ E. 
St., New York City. 

TURBINES, HYDRAULIC 

Allis-Chalmers Mfg. Ce. Milwaz- 
kee, Wis. 

TURBINES, STEAM 

Allis-Chalmers Mfg. Co., 
kee, Wis. 

VALVES 

Ohio Brass Co., Mansfield, Ohie. 


VALVES, Back Pressure, 
Pressure Reducing 


Oxweld Acetylene Ce., 30 B. 42nd 
St., New York City. 

WAGON LOADERS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Weller Mfg. Co., 1820-56 N. Kestner 
Ave., Chicago, Til. 

WASHERIES 


Mfg. Ce., Milwae 


Link-Belt Co., 300 W. Pershing Rd, 
Chicago, Ill. 
WASHER SCREENS 
Ludlow-Saylor Wire Co., 608 8. 
Newstead Ave., St. Lewis, Me. 
WELDING and CUTTING 
APPARATUS, Ete. (Oxy- 
Acetylene) 

Oxweld Acetylene Ce., 30 B. 42nd 
St., New York City. 

WELDING APPARATUS, 
ELECTRIC ARC 

Ohio Brass Co., Mansfield, Ohie. 

WELDING GAS 

Prest-O-Lite Co., Inc., 30 E. 43nd 
St., New York City. 

WELDING SUPPLIES 

Oxweld Acetylene Ce., 30 E. 42nd 
St., New York City. 

WIRE AND CABLE 

American Steel & Wire Co., Chi- 
cago and New Yerk. 

Roebling Sons, The Jehn A., Tren- 
ton, J. 

WIRE CLOTH 

Ludlow-Saylor Wire Ce., @08 8. 
Newstead Ave., St. Leuis, Moe. 


WIRE ROPE FITTINGS 
American Steel & Wire Co., Chi- 
cago and New York. 


WIRE SCREENS 
Ludlow-Saylor Wire Ce., 608 8. 
Newstead Ave., St. Leuis, Mo. 


WIRE, WELDING 
Oxweld Acetylene Co., 30 B. 42nd 
St., New York City. 


WORM GEAR DRIVES 
Faweus Machine Co., Pitteburgh, Pa. 


EB. 42nd 
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437 CHESTNUT STREET 


THE LEHIGH COAL AND 
NAVIGATION COMPANY 


Miners For Over 
and a 
Shippers Century 
1820 ANTHRACITE 1926 


“The Best Since 1820” 


PHILADELPHIA, PENNSYLVANIA 


JOHN BOYLE, JR. 
Attorney-at-Law 


Patents 


B. S. IN MINING ENGINEERING AND METALLURGY. 
SIXTEEN YEARS IN THE EXAMINING CORPS OF THE 
UNITED STATES PATENT OFFICE. 


OURAY BUILDING, WASHINGTON, D. C. 


MANUFACTURERS OF 


es Mine Cages & Automatic Caging 
Devices. 
Safety Horn Car Stops. 


Chain Rail Car Hauls. 

Automatic G y Feeders. 
Automatic S Throwers. 

Nnette: 


Phelps Dodge Corporation 


99 JOHN STREET - - NEW YORK 


MEMBER COPPER & BRASS RESEARCH ASSOCIATION 
Copper 


Electrolytic 


Casting 


STOMP. 


St LARIMER S7 LUNE 


Stock and Special Signs, Codes, etc., for Mines 


/DIAMOND CORE DRILLING 


CONTRACTORS 
Testing Coal, Clays, and All Mineral Properties 
Large Capacity Drills --- Gasoline Outfits 
Foundation Testing 


MOTT CORE DRILLING CO. 


R-P Bldg. HUNTINGTON, W. VA. 


ORVIS C. HOFFMAN, Pres. LEON H. HOFFMAN, Treas. 


HOFFMAN:BR®S -DRILLING:CO. 


PUNXSUTAWNEY, PA. 


DIAMOND: CORE: DRILLING 


CONTRACTORS 
PROSPECTING FOR ANY MINERAL. MORE THAN 20 
YEARS EXPERIENCE. SATISFACTION GUARANTEED 


ADIUM ORE 


High and Low Grade Carnotite containing 
Uranium and Vanadium. 


0. BARLOW WILLMARTH 


Montrose, Colo., U.S.A. 
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American Mining Congress 


OFFICERS AND COMMITTEES, 1926 


OFFICERS 


Hugh Shirkie, President 
E. L. Doheny, First Vice-President 
Wm. H. Lindsey, Second Vice-President 
Robert E. Tally, Third Vice-President 
J. F. Callbreath, Secretary 

DIVISION STAFF 
George H. Bailey, Counsel 
M. W. Kriegh, Tax Division 
Dr. Henry Mace Payne, Consulting Engineer 
E. H. Pullman, Publicity Department 
E. R. Coombes, Asst. to Secretary 


DIRECTORS 
Bulkeley Wells, San Francisco, Calif. 
Sidney J. Jennings, New York, N. Y. 
S. Pemberton, Hutchinson, Philadelphia, Pa. 
George B. Harrington, Chicago, Ll. 
Wm. H. Lindsey, Nashville, Tenn. 
J. G. Bradley, Dundon, W. Va. 
W. J. Loring, Los Angeles, Calif. 
H. W. Seaman, Chicago, LIl. 
E. L. Doheny, New York, N. Y. 
Hugh Shirkie, Terre Haute, Ind. 
Stanly Easton, Kellogg, Idaho. 
L. S. Cates, Salt Lake City, Utah. 
Robert E. Tally, Clarkdale, Ariz. 
EXECUTIVE COMMITTEE 
H. W. Seaman Hugh Shirkie 
George BL. Harrington 


WESTERN DIVISION 
BOARD OF GOVERNORS 

Jesse F. McDonald, Denver Colo., 
the Division. 

M. B. Tomblin, 437 State Office Bldg., 
Colo., Secretary of the Division. 

Arizona—Robert E. Tally, United Verde Copper 
Co., Jerome, Ariz.; W. B. Gohring, 419 Heard 
Building, Phoenix, Ariz. 

Calijornia—Robert I. Kerr, 509 United Bank & 
Trust Co. Bldg., 625 Market St., San Francisco, 
P. C. Knapp, Natomas Co. of Calif., San Fran- 
cisco. 

Colorado—Jesse F. McDonald, Denver, Colo.; M. 
B. Tomblin, 437 State Office Building, Denver, 


Chairman 0 


Denver, 


Colo. 

Idaho—A. P. Ramstedt, Wallace, Idaho; Ravenel 
Macbeth, Idaho Mining Association, Wallace, 
Idaho. 

Nevada—Henry M. Rives, Nevada Mine Opera- 
tors’ Assn., Reno, Nev. 

New Mexico—1-hn M. Sully, Chino Copper Co., 
Hurley, N. . Jos. Woodbury, New Mexico 
Chapter, The Smcrican Mining Congress, Silver 
City, N. Mex. 

Oregon—Robert M. Betts, Cornucopia Mining Co., 
Cornucopia, Oreg. 

South Dakota— B. C. Yates, Homestake Mining 
Co., Lead, S. Dak. 

Utah—V. S. Rood, Utah Apex Mining Co., Bing- 
ham, Utah; A. G. Mackenzie, 212 Kearns Build- 
ing, Salt Lake City, Utah. 

Washington—Raymond Guyer, Symons Building, 
Spokane, Wash. 


SOUTHERN DIVISION 
BOARD OF GOVERNORS 

Cc. J. Griffith, Arkansas Central Power Co., Little 
Rock, Ark., Chairman of the Division. 

H. B. Flowers, New Orleans Public Service, Inc., 
New Orleans, La. 

Howard I. Young, American Zinc Company of 
Tennessee, Mascot, Tenn. 

I. N. Day, Dawson Springs, Ky. 

W. H. Smith, Sec’y-Mgr., Chamber of Commerce, 
Laurel, Miss. 

J. L. Davidson, Secy., Alabama Mining Institute, 
Birmingham, Ala. 
G. Memminger (Florida) Pres. 
“phate Co., Asheville, N. C. 

J. M. Mallory, Industrial Agent, Central of Geor- 
gia Rwy., Savannah, Ga. 

a Hertzog, Cherokee Mining Co., Spartanburg, 


, Coronet Phos- 


Dr. A. F. Greaves- Dean, School of 
Ceramics, Raleigh, N. 

Cc. W. Johnson, The Virginia Smelting 
Co., West Norfolk, Va. 

J. G. Bradley, Elk River Coal & Lumber Co., 
Dundon, W. Va. 

S. J. Ballinger, San Antonio Public Service Co., 
San Antonio, Tex. 

Prof. E. E. Tourtelotte, Pres., School of Mines, 
Wilburton, Okla. 


MANUFACTURERS DIVISION 
OFFICERS 


Honorary Chairman 
N. S. Greensfelder, Hercules Powder Co., Wil- 
mington, Del. 
Chairman 
J. C. Wilson, Ohio Brass Co., Mansfield, Ohio. 
Vice-Chairmen 
H. K. Porter, Hyatt Roller Bearing Co., Harri- 
son, J. 


C. L. Herbster, Hockensmith Wheel & Mine Car 
Co., Penn, Pa. 

H. A. Buzby, Keystone Lubricating Co., Phila- 
delphia, Pa. 

Members 

American Car & Foundry Co., 165 Broadway, 
New York City. H. C. Wick. 

Atlas Powder Co., Wilmington Del. G. S. Scott. 

Automatic Reclosing Circuit Breaker Co., Colum- 
bus, Ohio. C. M. Hickle. 

Carnegie Steel Co., Pittsburgh, Pa. 
chell. 

Central Frog & Switch Co., Cincinnati, Ohio. 
E. R. Heitzmann. 

Cutler-Hammer Mfg. Co., 
S. Crane. 

Dravo-Doyle Co., Dravo Bldg., 
F. Austin. 

E. I. du Pont de Nemours & Co., Inc., 
ton, Del. E. F. Carley. 

Edison Storage Battery Co., Orange, N. J. G,. E. 
Stringfellow. 

Electric Railway 


R. L. Twit- 


Milwaukee, Wisc. G. 
Pittsburgh, Pa. 
Wilming- 


Equipment Co., Cincinnati, 


Ohio. A. L. Johnston. 

Enterprise Wheel & Car Corp., Bristol, Va.- 
Tenn., C. P. Daniel. 

General Electric Co., Schenectady, N. Y. L. W. 


ick Mfg. Co., Carbondale, Pa. H. S. Lee. 

Hercules Powder Co., Wilmington, Del. N. S. 
Greensfelder. 

Hockensmith Wheel & Mine Car Co., Penn, Pa. 
C. L. Herbster. 

Robt. Holmes & Bros., Inc., Danville, Ill. Grant 
Holmes, Pres, 

Hyatt Roller Bearing Co., Newark, N. J. H. K. 
Porter. 

Keystone Consolidated Publishing Co. Ralph C. 
Becker, 10th Ave. at 36th St., New York “- 

Keystone Lubricating Co., Philadelphia, Pa 
H. A. Buzby. 

Link-Belt Co., Chicago, Ill. W. W. Sayers. 

Ludlow-Saylor Wire Co., St. Louis, Mo. Duncan 
Meier. 

Mancha Storage Battery Locomotive Co., St. 
Louis, Mo. Raymond Mancha. 

Myers-Whaley Co., Knoxville, Tenn. Wm. A. 
Whaley. 

Morse Chain Co., Ithaca, N. Y. C. L. Saunders. 

National Carbon Co., Inc., 30 E. 42d St., New 
York City. E. A. Williford. 

Ohio Brass Co., Mansfield, Ohio. J. C. Wilson. 

Phillips Mine & Mill Supply Co., Pittsburgh, Pa. 
J. E. Roth. 

Roberts & Schaefer Co., Wrigley Bldg., Chicago, 
lll. Col. W. R. Roberts, Pres. 

John A. Roebling’s Sons Co., Trenton, N. J. 
F. J. Maple. 

Southern Wheel Co., St. Louis, Mo. F. C. Turner, 
Vice-Pres., 1308 Keystone Bldg., Pittsburgh, Pa. 

Streeter-Amet Weighing & Recording Co., Chi- 
cago, lll. H. F. Reck. 

Timken Roller Bearing Co., Canton, Ohio. E. R. 
Phillips. 

w. ve Tyler Co., Cleveland, Ohio. M. P. Rey- 
nolds. 

Watt Car & Wheel Co., Barnesville, Ohio. H. H. 
Watt. 

Weir Kilby Corpn., Cincinnati, Ohio. J. K. Lans- 
downe. 

Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. P. H. Grunnagle. 


TAX DIVISION 
GENERAL TAX COMMITTEE 
Paul Armitage, Chairman 
233 Broadway, New York, N. Y. 
Geo. E. Holmes, Vice-Chairman 
15 William St., New York, N. Y. 
R. C. Allen, Hanna Building, Cleveland, Ohio. 
A. Scott Thompson, Miami, Okla. 
Wm. B. Gower, 20 Exchange Place, New York, 


R. V. Norris, 520 Second National Bank Bldg., 
Wilkes-Barre, Pa. 

J. we —— 511 Newhouse Bldg., Salt Lake City, 


A. P. Ramstedt, Wallace, Idaho. 

E. L. Doheny, 120 Broadway, Tew York City. 

T. O. McGrath, Bisbee, Ariz. 

Robt. N. Miller, Southern Bldg., Washington, D. C. 

H. B. Fernald, 50 Broad St., New York City. 

T. T. Brewster, Federal Res. Bank Bldg., St. 
Louis, Mo. 

Wm. N. Davis, Bartlesville, lesville, Okla. 


STANDARDIZATION DIVISION 
Metal and Coal Mining Branches 
COAL MINING BRANCH 
General Committee 
Colonel Warren R. Roberts (Chairman), Pres., 
— & Schaefer Co., Wrigley Bldg., Chicago, 


R. L. Adams, a. Engr., Old Ben Coal Corpn., 
Christopher, II. 

D. J. Carroll, Chicago, Wilmington & Franklin 
Coal Co., 332 South Michigan Ave., Chicago, II. 
B. Kiser, Supt. of Elec. Equipment, Pittsburgh 
Coal Co., Pittsburgh, Pa. 


J. A. Malady, Master Mech. & Elec. Engr., Hill- 
man Coal & Coke Co., 2307 First Natl. Bank 
Bidg., Pittsburgh, Pa. 

James Needham, Genl. Supt. of Mines, St. Paul 
Coal Co., 1368 Fullerton Ave., Chicago, Ill. 

Fred Norman, Chf. Engr., Allegheny River Min- 
ing Co., Kittanning, Pa 

F. L. Stone, Industrial Engr. Dept., 
Electric Co., Schenectady, N. Y. 

C. H. Trik, Sales and Mine Ventilation Engr., 
Jeffrey Mfg. Co., Columbus, Ohio, 


Underground Transportation 
Fred Norman, Chairman 
MAIN COMMITTEE 

Fred Norman (Chairman), Chf. Engr., Allegheny 
Rivers Mining Co., Kittanning, Ta. 

Frank S. Barks, Pres., Lincoln Steel and Forge 
Co., St. Louis, Mo. 

Graham Bright, Cons. Engr., Howard N. Eaven- 
son & Associates, 1302 Union Trust Bldg., 
Pittsburgh, Pa. 

Jos. Bryan, Salesman, General Electric Co., 536 
Smithfield St., Pittsburgh, Pa. 

John T. Cherry, Genl. Supt., B. F. Berry Coal 
Co., Standard, Ill. 

Frederick C. Coseo, Chf. Draftsman, Jeffrey Mfg. 
Co., Columbus, Ohio. 

A. H. Ehle, Mgr., Domestic Sales, Baldwin Loco- 
—* Works, 500 N. Broad St., Philadelphia, 


W. J. Fene, Asst. Chf. Engr., Mine Safety 
Service, U. S. Bureau of Mines, 4800 Forbes 
St., Pittsburgh, Pa 

Robert J. Forester, Supt., Paradise Coal Co., Du 
Quoin, Ill. 

J. B. Forrester, Chf. Engr., United States Fuel 
Co., Hiawatha, Utah. 

D. F. Lepley, Pres. & Genl. Mgr., Connellsville 
Mfg. and Supply Co., Connelisville, Pa. 

J. D. Martin, Genl. Supt. of Coal Mines, Virginia 
Iron, Coal & Coke Co., Payne Blidg., Roanoke, 


General 


Va. 

Charles M. Means, Cons. Engr., Charles M. Means 
Company, 447 Oliver Bldg., Pittsburgh, Pa. 

James Milliken, Pres., Pittsburgh Testing Labora- 
tory, P. O. Box 1115, Pittsburgh, Pa. 

T. A. Parker, 407 Olive St., St. Louis, Mo. 

Chas. H. Partington, Chief Engr., Cincinnati 
Frog & Switch Co., Cincinnati, Ohio. 

H. K. Porter, Car & Truck Dept., Hyatt Roller 
Bearing Co., Newark, N. J. 

G. H. Shapter, Commercial Engr., Industrial 
Dept., General Electric Co., Erie, Pa. 

E. A. Watters, Genl. Supt., Hick Coal Companies, 
Box 405, Leechburg, Pa. 

C. E. Watts, Mech. Engr., Berwind White Coal 
Mining Co., Windber, Pa. 


SUB-COMMITTEE NO. 1—COAL MINB CAR DESIGN AND 
CONSTRUCTION 


Arthur Neale (Chairman), Ass’t. Genl. Mgr. of 
Mines, Pittsburgh Coal Co., 1018 Oliver Bldg., 
Pittsburgh, Pa. 

H. M. Estabrook, Standard Steel Car Co., Frick 
Bldg., Pittsburgh, Pa. 

C. L. Herbster, Vice-Pres., Hockensmith Wheel 
& Mine Car Co., Penn, Pa. 

R. L. Kingsland, Genl. Supt., Power & Mechanical 
Dept., Consolidation Coal Co., Fairmont, W. Va. 

James Milliken, Pres., Pittsburgh Testing Labora- 
tory, P. O. Box 1115, Pittsburgh, Pa. 

W. C. Sanders, Rwy. Equipment Engr., Timken 
Roller Bearing Co., Canton, Ohio. 

C. E. Watts, Mech. Engr., Berwind White Coal 
Mining Co., Windber, Pa. 

Victor Willoughby, Gen. Mech. Engr., Amer. Car 
& Foundry Co., 165 Broadway, New York City. 

C. K. Witmer, Master Mechanic, Westmoreland 
Coal Co., Irwin, Pa. 


SECTIONAL COMMITTEE ON TYPES OF HAND BRAKES 
R. H. Kudlich (Chairman), U.S. Bureau of Mines, 
Washington, D. C. 
Thos. G. Fear, Genl. Supt., Inland Collieries Co., 
Indianola, Pa. 
m. J. Hill, Senior Mine Inspector, Travelers 
——" Co., 1103 Commonwealth Bldg., Pitts- 
urg 
W. H. Robinson, Chf. Inspector, The Associated 
Companies, 207 Fulton Bldg., Pittsburgh, Pa. 
SECTIONAL COMMITTEE ON MINE CAR WHESLS 
C. K. Witmer (Chairman), Master Mechanic, 
Westmoreland Coal Co., Irwin, Pa. 
W. E. Farrell, Pres., Easton Car and Construc- 
tion Co., Easton, Pa. 
John M. Lewis, Chf. Engr., Houston Coal and 
Coke Co., 1532 Union Trust Bldg., Cincinnati, O. 
Arthur Neale, Asst. Genl. Mgr. of Mines, Pitts- 
burgh Coal Co., 1018 Oliver Bldg., Pittsburgh, 


Pa. 
Cecil W. Smith, Chf. Engr., Illinois Coal Corpn., 
1380 Old Colony Bldg., Chicago, Ill. 
W. G. Srodes, Supt., Coal and Coke Dept., She- 
nango Furnace Co., Ligonier, Pa. 
SUB-COMMITTEE NO. 2—MINE TRACKS AND SIGNALS 
Chas. H. Partington (Chairman), Chief Engineer, 
ane Cincinnati Frog & Switch Co., Cincinnati, 
io. 
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ADMIRALTY 


New River Smokeless 


DEPENDABLR 


Prepared over Shaker Screens COAL 
and Loading Booms Anthracite 
Smokeless{ Highest Standards of Preparation 
LUMP EGG NUT 
1727 Land Title Building 
PHILADELPHIA EXPORT 
BUNKER COAL & COASTWISE 
Supplied at FOR 
Baltimore, Md. BOSTON STONEGA COKE AND COAL CO DETROIT COAL 
Charleston, S.C. HAZLE BROOK COAL CO I Jed at 
Hampton Roads,Va. CHARLESTON ANC NEW YORK 
Jacksonville, Fla. SUCCESSOR TO BUSINESS OF Baltimore, Md. 
New York CHARLOTTE WENTZ COMPANY NORFOLK Charieston, S. C. 
Philadelphia ALSO Hampton Roads, Va. 
Savannah, Ga. CINCINNATI EXCLUSIVE WESTERN SALES AGENT PITTSBURGH Philadelphia 
WESTMORELAND COAL CO 


THORNE, NEALE & COMPANY. Inc. | 


FRANKLIN BANK BUILDING 
1416 CHESTNUT STREET—$9 A. M. to 4 P. M. 
PHILADELPHIA, PA. 


MINERS’ AGENTS AND WHOLESALE DEALERS 


Anthracite COAL Bituminous 


ANTHRACITE COLLIERIES 


Mt. Lookout Harry E Forty Fort New Castle Locust Run 
Sterrick Creek Northwest Lackawanna Buck Run (Washery) 
Pardee Bros, & Co.— Lattimer Lehigh 
BITUMINOUS 


Sonman, South Fork District—Low volatile, low ash, low sulphur 
Smithing—1 1-4 in. screened 
Fairmont ~~ Quemahoning — Indiana County 


NEW YORK OFFICE: 17 BATTERY PLACE 
Branch Offices: Baltimore Buffalo Chicago Scranton, Pa. Mauch Chunk, Pa. 
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C. A. Alden, Chief Engineer, Frog & Switch Dept., 
Bethlehem Steel Co., Steelton, Pa. 

Geo. Ashton, Pres., The Central Frog & Switch 
Co., Cincinnati, Ohio. 

Geo. M. Crawford, Machinery Co., 
Bessemer Bldg., Pittsburgh, 

A. A. Culp, Consulting A bell Brown-Marx 
Bldg., Birmingham, Ala. 

T. H. Edelblute, Representative of the Cincinnati 
— & Switch Co., Wabash Bldg., Pittsburgh, 
a. 

Wm. F. Henke, Asst. Engr., the Cincinnati Frog 
& Switch Co., Cincinnati, Ohio. 

F. C. Hohn, Consulting Engineer, Pennsylvania 
Appraisement Co., Scranton, Pa. 

Wm. G. Hulbert, Genl. Supt., Wm. Wharton, Jr., 
Company, Easton, Pa. 

R. = Ireland, Jr., M. A. Hanna Co., Cleveland, 
Ohio. 

H. L. Koch, Mgr., Industrial Dept., Sweet’s Steel 
Co., Williamsport, Pa. 

Fred Norman, Chief Engineer, Allegheny River 
Mining Co., Kittanning, Pa. 

W. Perdue, Chief Engineer, Western Plants, 
Ramapo-Ajax Corporation, Chicago, IIl. 

S. F. Perry, Representative of the Cincinnati Frog 
& Switch Co., Pittsburgh, Pa. 

J. B. Strong, President, Ramapo-Ajax Corpora- 
tion, 30 Church St., New York City. 

J. R. Ulrich, Bethlehem Steel Co., Bethlehem, Pa. 

H. N. West, Chief Engineer, Weir-Kilby Corpor- 
ation, Norwood, Ohio. 


SUB-COMMITTEE NO. 3——-MINE LOCOMOTIVES 


Graham Bright (Chairman), Cons. Engr., Howard 
N. Eavenson & —. 1302 Union Trust 
Bldg., Pittsburgh, 

Jos. Bryan, ike “General Electric Co., 535 
Smithfield St., Pittsburgh, Pa. 

Frederick C. Coseo, Chf, Draftsman, Jeffrey Mfg. 
Co., Columbus, Ohio. 

A. H. Ehle, Mgr., Domestic Sales, Baldwin Loco- 
— Works, 500 N. Broad St., Philadelphia, 


a. 

8. W. Farnham, Mng., Engr., Goodman Mfg. Co., 
4884 S. Halstead St., Chicago, Ill. 

W. J. Fene, Asst. Chf. Engr., Mine Safety 
Service, U. S. Bureau of Mines, 4800 Forbes 
St., Pittsburgh, Pa. 

. Shapter, Commercial Engr., 
“Dept., General Electric Co., Erie, Pa. 


Mining and Loading Equipment 
SUB-COMMITTEE NO. 1—LOADERS 


T. E. Jenkins (Chairman), Vice-Pres., West Ken- 
tucky Coal Co., Sturgis, Ky. 

Newell G. Alford, Cons. Engr., Howard N. Eaven- 
son & Associates, Union Trust Bldg., Pittsburgh, 
Pa. 

Frank E. Cash, United States Bureau of Mines, 
4800 Forbes St., Pittsburgh, Pa. 

A. C. Green, Goodman Mfg. Co., Chicago, Ill. 

G. W. Hay, Genl. Mgr., Consolidation Coal Co., 
Jenkins, Ky. 

F. V. Hicks, Union Pacific Coal Co., Rock Springs, 
Wyoming. 

N. D. Levin, Jeffrey Mfg. Co., Columbus, Ohio. 

N. H. McClevey, Vice-Pres. & Genl. Mgr., Pike 
County Coal Corpn., Petersburg, Ind. 

. D. A. Morrow, Joy Machine Co., Franklin, Pa. 

Alex Palmros, Link-Belt Co., Philadelphia, Pa. 

Norton A. Newdick, The Coloder Co., Columbus, 


Industrial 


Ohio. 

W. D. Turnbull, Westinghouse Elec. & Mfg. Co., 
E. Pittsburgh, Pa. 

Wm. Whaley, Genl. Megr., 
Knoxville, Tenn. 

L. E. Young, Genl. Mer., 
Duquoin, Ill. 


Myers-Whaley Co., 


Union Collieries Co., 


SUB-COMMITTEE NO. 2—CONVEYORS 

A. P. Cameron (Chairman), Vice-Pres., West- 
moreland Coal Co., Irwin, Pa. 

C. H. Adamson, Stephens-Adamson Mfg. Co., 
Aurora, Ill. 
. L. Affelder, Asst. to Pres., 
Coke Co., 
Pa. 

J. A. Appleton, Ironton Engine Co., Ironton, Ohio. 

John S. Beltz, Mining Engineering Dept., Jeffrey 
Mfg. Co., Columbus, Ohio. 

Frank E. Cash, U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh, Pa. 

T. W. Dawson, Chief Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 


Hillman Coal & 
First Natl. Bank Bldg., Pittsburgh, 


Chas. Gottschalk, Cons. Engr., Evansville, Indiana. 
Glen A. Knox, Supt., Gunn-Quealy Co., Gunn, 
Wyoming. 


E. F. Miller, Genl. Supt., 
Rachel, W. Va. 

Edw. B. Raiguel, Cons. aia First Natl. Bank 
Bidg., Huntington, W. 

D. A. Stout, Mgr., Fuel = pt., 
Iron Co., Pueblo, Colo. 

W. D. Turnbull, Westinghouse Elec. & Mfg. Co., 
E. Pittsburgh, Pa. 

J. D. Zook, Vice-Pres., Illinois Coal Corpn., Chi- 
cago, Ill. 


Bertha-Consumers Co., 


Colorado Fuel & 


SUB-COMMITTEE NO. 3—METHODS OF MINING WITH 
MECHANICAL LOADING 


G. B. Southward (Chairman), Coal Service Cor- 
poration, 2 Rector St., New York City. 


A. R. Anderson, Jeffrey Mfg. Co., Columbus, 


Ohio. 

D. J. Carroll, Chicago, Wilmington & Franklin 
Coal Co., Chicago, Ill. 

Frank E. Cash, U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh, Pa. 

E. H. Coxe, Cons. Engr., Uniontown, Pa. 

S. W. Farnham, Goodman Mfg. Co., Chicago, IIl. 

E. H. Johnson, The Coloder Co., Columbus, Ohio. 

R. G. Lawry, Contracting Engr., Roberts & 
Schaefer Co., Chicago, Ill. 

Rex Martin, Link-Belt Co., Chicago, Ill. 

Cecil W. Smith, Chief Engr., Llinois Coal Corpn., 
Chicago, Ill. 

Walter Stevens, Supt., Raleigh-Wyoming Coal Co., 
Glen Rogers, Va. 

F. W. Whiteside, Chief Engineer, Victor-American 
Fuel Co., Denver, Colo. 

F. G. Wilcox, Pres.. West End Coal Co., Mears 
Bldg., Scranton, Pa, 


SUB-COMMITTEB NO. 4—CUTTING MACHINES 


Carl Scholz (Chairman), Raleigh-Wyoming Coal 
Co., Charleston, W. Va. 

BE. Bowers, Asst. Treas., 
Elec. Co., Chicago, Ill. 

Walter Calverley, Pres., W. R. Calverley, Inc., 
Clarion, Pa. 

Frank E. Cash, U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh, Pa. 

J. M. Clark. Vice-Pres., Clark & Krebs, Inc., 
Charleston, W. Va. 

R. L. Cox, Jeffrey Mfg. Co., Charleston, W. Va. 

Wm. E. Hamilton, Megr., Hamilton Engineering 
Co., Columbus, Ohio. 

E. S. McKinlay, Pres., McKinlay Mining & Load- 
ing Machine Co., Pt. Pleasant, W. Va. 

M. C. Mitchell, Mgr., Sullivan Machinery Co., 
Rwy. Exchange Bldg., St. Louis, Mo. 

Mine Drainage 
A. Malady, Chairmaxz 


SUB-COMMITTEB NO. 1—PUMPS FOR DEVELOPMSNT 
WORK 


L. W. Householder (Chairman), Chf. Engr., 
Rochester & Pittsburgh Coal & Iron Co., 
Indiana, Pa, 

E. F. Austin, Dravo-Doyle Co., Pittsburgh, Pa. 

Herbert Axford, Sales Engr., Ingersoll-Rand Co. 
610 Spruce St., Scranton, Pa. 

J. H. Edwards, Associate Editor, Coal Age, 2962 
Winters Rd., Huntington, Va. 

F. J. Emeny, Vice Pres., The Deming Co., Salem. 


Morgan-Gardner 


Ohio. 

J. E. Holveck, Dist. Mgr., Aldrich Pump Co., 1209 
Empire Bldg., Pittsburgh, Pa. 

G. E. Huttle, Mech. Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

Chas. H. Matthews, Genl. Engr. in Chg. Mining 
Section, Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

H. J. Nelms, Genl. Supt., New Field By-Products 
Coal Co., North Bessemer, a. 

F. W. Smith, Hydroelectric Pump & Supply Co., 
Curry Bldg., Pittsburgh, Pa. 


SUB-COMMITTEE NO. 2—PERMANENT PUMPING 
STATIONS 

Parker Cott (Chairman), Salesman, Coal Mine 
Equipment Co., 2218 Farmers Bank Bidg., 
Pittsburgh, Pa. 

Herbert Axford, Sales Engr., Ingersoll-Rand Co., 
610 Spruce St., Scranton, Pa. 

Henry E. Cole, Vice Pres., Harris Pump & Sup- 
ply Co., 320 Second Ave., Pittsburgh, Pa. 

J. P. Heidenreich, Asst. Genl. Mgr., Scranton 
Pump Co., Scranton, Pa. 

W. L. Robison, Vice Pres., Youghiogheny & Ohio 
Coal Co., 1230 Hanna Bldg., Cleveland, O. 

* Roth, Emmons Coal Mining Co., Altoona, 


‘a. 

Cecil W. Smith, Chf. Engr., Illinois Coal Corpn., 
1380 Old Colony Bldg., Chicago, IIL 

M. Spillman, Works Engr., Worthington Pump 
& Machinery Corpn., Harrison, N. J. 

L. D. Tracy, Supt., Ss. Bureau of Mines, 312 
Ceramics Bldg., Urbana, Ill. 


SUB-COMMITTEB NO. 83—NATURAL DRAINAGE 

John Brunschwyler (Chairman), 
Boomer Coal & Coke Co., Boomer, W. 

M. C. Benedict, Cons. Engr., Brown 
Co., 940 Ash St., Johnstown, Pa. 

Oscar Cartlidge, ‘Cons. Engr., 1593 Lee St., 
Charleston, W. Va. 

L. P. Crecelius, Engr., Cleveland & Western Coal 
Co., 1517 Union Trust Bldg., Cleveland, Ohio. 

E. D. oe 2207 Washington St., Charleston, 


a. 
R. Y. Wert, Supt., 
Soddy, Tenn. 


SUB-COMMITTEE NO. 


Durham Coal & Iron Co., 


4—UNWATERING ABANDONED 

WORKINGS 

Prof. John W. Hallock (Chairman), Head of 
Department of Industrial Engineering, Univer- 
sity of Pittsburgh, Pittsburgh, Pa. 

G. E. Huttle, Mech. Engr., H. C. Frick Coke Co., 
Scottdale, Pa. 

J. A. Malady, Master Mech. & Elec. Engr., Hill- 
man Coal & Coke Co., Pittsburgh, Pa. 

O. M. Pruitt, Pres., Indiana Air Pump Co., 
Indiana Pythian Bldg., Indianapolis, Ind. 

Chas. A. Straw, Cons. Mech. Engr., Hudson Coal 


Co., 434 Wyoming Ave., Scranton, Pa. 
. V. Woody, Mgr., Allis-Chalmers Mfg. Co., 
Wilkes-Barre, Pa. 


SUB-COMMITTEB NO. 5—MINE WATER AND ITS 
ACTION UPON MINE DRAINAGE EQUIPMENT 

Geo. A. Drysdale (Chairman), Metallurgical 
Editor, Foundry, Penton Publishing Co., Cleve- 
land, Ohio. 

M. L. Bettcher, Production Engr., The Duriron 
Co., Inc., Dayton, Ohio. 

J. R. Campbell, Hudson Coal Co., Scranton, Pa. 

Geo. Watkin Evans, Cons. Coal Mng. Engr., L. 
C. Smith Bldg., Seattle, Wash. 

Carl J. Fletcher, Vice Pres., Knox Coal Mng. 
Ce., Merchants Bank Bldg., Indianapolis, Ind. 

C. L. Harrod, Elec. Engr., Indiana Coal Oprs. 
Power Assn., 1509 Merchants Bank Bldg., 
Indianapolis, Ind. 

Martin J. Lide, Cons. Engr., Woodward Bldg., 
Birmingham, Ala. 

Frank G. Morris, Genl. Supt. of Mines, Republic 
Iron & Steel Co., Sayreton, Ala. 

L. D. Rover, Power & Construction Dept., Ford 
Motor Co., Detroit, Mich. 

W. H. Waddington, Sales Engr., Driver-Harris 
Co., Harrison, N. J. 


Mine Ventilation 
C. H. Trik, Chairman 

SUB-COMMITTEB NO. 1—AIR SHAFTS AND AIR WAYS 
J. C. Gaskill (Chairman), Asst. Cons. Engr., 

Consolidation Coal Co., Fairmont, W. Va. 
C. H. Beidenmiller, Mgr., Glogora Coal Co., 705 

First Natl Bank Bldg., Huntington, W. Va. 
J. H. Doughty, Mech. Engr., Lehigh & Wilkes- 

Barre Coal Co., 16 So. River St., Wilkes-Barre, 


Pa. 

Robert Wallace, Supt., Pocahontas Fuel Co., Inc., 
Pocahontas, Va. 

Jos. J. Walsh, Secretary of Mines, Pennsylvania 
Dept. of Mines, Harrisburg, Pa. 
SUB-COMMITTEB NO. 2—MINB FAN INSTALLATION 

G. E. Lyman (Chairman), Genl. Supt., Madison 
Coal Corpn., Glen Carbon, 

H. G. Conrad, Genl. Mgr., American Coal Mining 
Co., Bicknell, Ind. 

R. B. Fleming, Evansburg Coal Co., Colver, Pa. 

E. B. Wagner, Lehigh Valley Coal Co., Wilkes- 
Barre, Pa. 

SUB-COMMITTEB NO. 3—BOOSTMR FANS 

R. Dawson Hall (Chairman), Engineering Editor, 
on Age, 10th Ave. at 36th St, New York 

ity. 

Howard N. Eavenson, Pres., Howard N. Eaven- 
son & Associates, 1302 Union Trust Bldg., 
Pittsburgh, 

R. H. Moore, Genl. Mgr., C. A. Hughes & Co., 
Portage, Pa. 

. N. Zern, Editor, Mining Catalog, Keystone 
Cons. Publishing Co., 800 Penn Ave, Pitts- 
burgh, Pa. 

SUB-COMMITTEB NO. 4—MINE ATMOSPHERD 

Thomas Chester (Chairman), Cons. Engr., 1718 
B. Copeland St., Pittsburgh, Pa. 

Martin J. Lide, Cons. Engr., Woodward Bidg., 
Birmingham, Ala. 

R. M. Perry, Genl. Supt., Moffat Coal Co., 504 
Gas & Elec. Bldg., Denver, Colo. 


Outside Coal Handling Equipment 
James Needham, Chairman 

Hubb Bell, Sales Chemist, C. P. Chemical & Drug 
Co., Inc., 114 Liberty St., New York City. 

J. W. Bischoff, Vice Pres. & Genl. Mgr., West 
Virginia Coal & Coke Co., Elkins, W. Va. 

W. G. Duncan, Jr., Supt., W. G. Duncan Coal 
Co., Greenville, Ky. 

H. H. Elkins, Supt. of Mines, Valley Camp Coal 
Co., St. Clairsville, Ohio. 

W. C. Henning, Secretary and Treasurer, A. Les- 
chen & Sons Rope Ce., 5909 Kennerly Ave., St. 
Louis, Mo. 

M. A. Kendall, Chf. Engr., Stephens-Adamson 
Mfg. Co., Aurora, 

Rudolf Kudlich, Asst. to Chf. Mech. Engr., U. 8 
Bureau of Mines, Washington, D. 

John J. Moore, Dey & Maddock, 82d and Dennison 
Sts., Cleveland, Ohio. 

F. G. Morris, Genl. Supt. of Coal Mines, Repub- 
lic Iron & Steel Co., Sayreton, Ala. 

Morse, Genl. Supt., Republic Iron & Steel 
Oliver Bidg., Pittsburgh, Pa. 

H. F. Nash, Vice Pres. & Genl. Mgr. of Sales, 
Oakdale Coal Co., Gas and Electric Bldg., 
Denver, Colo. 

Warren R. Roberts, Pres., Roberts & Schaefer 
Co., Wrigley Bidg., Chicago, Il. 

H. D. Smith, Genl. Supt., American Coal Co. of 
Allegany County, McComas, Ww. Va 

C. K. Stahl, Asst. to Genl. Mgr., E. E, White 
Coal Co., Stotesbury, W. Va. 

C. Law Watkins, Vice Pres., Pennsylvania Coal 
& Coke Corpn., Cresson, Pa. 

Whiteside, Chf. Engr., Victor-American 
Fuel Co., Ernest & Cranmer Bldg., Denver, 
Colo. 

Underground Power Transmission 
A iser, Chairman 


Elec. Engr., Hudson Coal Co., 


W. A. Chandler, E 
Scranton, Pa. 
Harvey Conrad, Genl. Mgr., American Coal Mng. 

Co., Bicknell, Ind. 
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L. C. Llsley, U. S. Bureau of Mines, 4800 Forbes 
St., Pittsburgh, Pa. 

R. L. Kingsland, Genl. Supt., Power _~ Mech- 
ee Dept., Consolidation Coal Co., Fairmont, 


. Va. 

Carl Lee, Elec. Engr., Peabody Coal Co., 1652 
McCormick Bldg., Chicago, LL 

Wm. Schott, Cons. Engr., Big Creek Coal Co. 
Chicago, LL. 

Henry M. Warren, Cons. Engr., Glen Alden Coa) 
Co., 300 Jefferson Ave., Scranton, Pa. 

Power Equipment 
F. L. Stone, Chairman 

W. C. Adams, Allen & Garcia, Chicago, IL 

Graham Bright, Cons. Engr., Howard N. Eaven- 
son & Associates, 1302 Union Trust Bidg., 
Pittsburgh, Pa. 

Stephen H. Green, Pacific Coast Coal Co., Seattle, 
Wash 


O. P. Hood, Chf. Mech. Engr., U. S. Bureau of 
Mines, Washington, D. 

J. T. Jennings, Power Engr., Philadelphia & 
Reading Cua! & Co., Pottsville, Pa. 

. L. Kingsland, Consolidation Coal Co., Fair- 
mont, W. Va. 

M. Dz. Kirk, Vesta Coal Co., Jones & Laughlin 
Bldg., Pittsburgh, Pa. 

Chas. Legrand, Cons. Engr., Phelps Dodge Corpn., 
Douglas, Ariz. 

Martin J. Lide, Cons. Engr., Woodward Bldg., 
Birmingham, Ala. 

D. C. McKeehan, Chf. Elec., Union Pacific Coal 
Co., Ruck Springs, Wyo. 

J. A. Malady, Master Mech. & Elec. Engr., Hill- 
man Coal & Coke Co., 2307 First National Bank 
Bldg., Pittsburgh, Pa. 

J. Nicht, Jr., Engr., Hoisting Equipment, 
“Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

W. C. Shunk, Stonega Coal & Coke Co., Big 
Stone Gap, Va. 

Geo. S. ‘Thompson, Chf. Elec. & Master Mech., 
Colorado Fuel & Iron Co., Pueblo, Colo. 

C. D. Woodward, Chf. Elec. Engr., Anaconda 
Copper Mining Co., 514 Hennessy Bldg., Butte, 
Mont. 

Mine Timbering 
R. L. Adams, Chairman 
SUB-COMMITTEB NO. 1—GENERAL MINB TIMBERING, 
SIMPLIFICATION ON GRADES AND NAMES 

D. F. Holtman (Chairman), Asst. Director, 
National Committee on Wood Utilization, Dept. 
ot Commerce. 

R. W. Austin, Austin & Wood, North 3rd St., 
Clearfield, Pa. 

J. R. Crowe, Jr., Pres., Crowe Coal Co., Dwight 
Bidg.. Kansas City, Mo. 

G. A. Knox, Supt., Gunn-Quealy Coal Co., Gunn, 
Wyoming. 

Ernest M. Merrill, Pres., Merrill-Ferguson En- 
gineering Co., 506 Kanawha Bank & Trust 
Bidg., Charleston, W. Va. 

Chas. N. Perrin, Chairman, Rules Committee, 
National Hardwood Lumber Assn., Bank of 
Wisconsin Bidg., Madison, Wis. 

George S. Rice, Chf. Mng. Engr., U. S. Bureau 
of Mines, Washington, D. C. 

J. R. Sharp, care of C. F. Kurtz Co., Rock 
Island, LIL 

Geo. T. Stevens, Chf. Engr., Clinchfield Coal 
Corpn., Dante, Va. 

SUB-COMMITTEE NO. 2—PRESERVATION OF MINB 
TIMBERS 

Geo. M. Hunt (Chairman), In Charge of Wood 
Preservation Section, Forest Products Labora- 
tory, Madison, Wis. 

W. L. Affelder, Asst. to Pres., Hillman Coal and 
Coke Co., 2306 First Natl. "Bank Bidg., Pitts- 
burgh, Pa. 

R. W. Austin, Austin & Wood, North 8rd St., 
Clearfield, Pa. 

M. H. Sellers, Timber Agent, Chicago, Wilming- 
ton & Franklin Coal Co., Carbondale, Ill. 

D. A. Stout, Mgr., Fuel Dept., Colorado Fuel & 
Iron Co., Pueblo, Colo. 

SUB-COMMITTEE NO. 83—USB OF CONCRETE IN MINS 

TIMBERING 

Newell G. Alford (Chairman), Vice-Pres., Howard 
. Eavenson & Associates, 1302 Union Trust 
Bldg., Pittsburgh, Pa. 

B. C. Collier, Pres., Cement-Gun Co., Inc., Allen- 
town, Pa. 

W. R. Peck, Chf. Engr., Black Diamond Col- 
lieries, Coal Creek, Tenn. 

H. S. Wright, Engr., Structural Bureau, Portland 
Cement Assn., 111 W. Washington St., Chicago, 

SUB-COMMITTEB NO. 4—USE OF STRUCTURAL STEEL 

FOR MINE TIMBERING 

L. B. Abbott, Chief Engineer, Consolidation Coal 
Co., Jenkins, Ky. 

D. W. Blaylock, Mng. Engr., Madison Coal Corpn., 
Glen Carbon, Ill. 

J. M. Clark, Jr., E. E. White Coal 
Co., Glen White, W 

R. V. Clay, Wheeling & "Lake Erie Coal Mining 
Co., Cleveland, Ohio. 

Robert A. Marble, Carnegie Steel Co., Carnegie 
Bldg., Pittsburgh, Pa. 

Geo. A. Richardson, Mgr., Technical Publicity 
Dept., Bethlehem Steel Co., Bethlehem, Pa. 

J. A. Saxe, Chief Engineer, Bethlehem Mines 
Corporation, Heilwood, Pa. 

Frank A. Young, Chief Engineer, St. Louis, Rocky 
Mountain & Pacific Co., Raton, 


SUB-COMMITTEB NO. 5—SALVAGE OF MINE TIMBER 


George T. Stevens (Chairman), Chf. Engr., 
Clinchfield Coal Corpn., Dante, Va. 
J. D. Snyder, Div. Engr., Consolidation Coal Co., 


Frostburg, Md. 

Davis Kead, Chf. Engr., West Kentucky Coal Co., 
Sturgis, Ky. 

Frank S. Follansbee, Chief Mining Engineer, 
Woodward Iron Co., Woodward, Ala. 

A. B. Waiter, Chf. Engr., U'Gara Coal Co., Har- 
risburg, Lil. 


METAL MINING BRANCH 
General Committee 

Charles A. Mitke (Chairman), Cons. Mng. Engr., 
Phoenix, Ariz. 

Frank Ayer, Mgr., Moctezuma Copper Co., Naco- 
tari, Sonora, Mexico. 

Wm. Conibear, Safety Cleveland-Cliffs 
Iron Co.. Ishpeming, Mic 

Arthur Crowfoot, Mill Supt., Dodge Corpn., 
Morenci, Ariz. 

William B. Daly, Genl. Mgr. of Mines, Anaconda 
Copper Mining Co., 504 Hennessy Bidg., Butte, 
Mont. 

Lucien Eaton, Supt., Ishpeming District, Cleve- 
land-Cliffs Iron Co., Ishpeming, Mich. 

Wm. H. Gallagher, Jr., Chf. Mng. Engr., Pick- 
& Co., 700 Sellwood Bldg., Duluth, 

inn. 

H. C. Goodrich, Chf. Engr., Utah Copper Co., 
Kearns Bldg., Salt Lake City, Utah. 

. O. McGrath, Mgr., Shattuck-Denn Mng. Corp., 
Bisbee, Ariz. 

Dr. Frank H. Probert, Dean, College of Mining, 
University of California, Berkeley, Calif. 

Philip D. Wilson, American Metal Co., Ltd., 61 
Broadway, New York City. 


Mine Drainage 
Wm. H. Gallagher, Jr., Chairman 

H. T. Abrams, Dept. Mgr. of Air Lift Pumps and 
“Calyx” Drills, Ingersoll-Rand Co., 11 Broad- 
way, New York City. 

G. L. Kollberg, Mgr., Pumping Engine Dept., 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

O. D. McClure, Chief Mech. ae Cleveland- 
Cliffs Iron Co., Ishpeming, Mich 

Charles Mendelsohn, Master Mechanic, Old Domin- 
ion Company, Globe, Ariz. 

W. A. Rankin, Elec. Engr., Copper Range Com- 
pany, Painesdale, Mich. 

W. N. Tanner, Chief Engr., Anaconda Copper 
Mining Co., 514 Hennessy Bldg., Butte, Mont. 
C. D. Woodward, Chief Elec. Engr., Anaconda 
Copper Mining Co., 614 Hennessy Bidg., Butte, 

ont. 


Drilling Machines and Drill Steel 
Frank Ayer, Chairman 
SUB-COMMITTEB NO. 1—DRILLING MACHINES 

B. F. Tillson (Chairman), Asst. Supt., New 
Jersey Zinc Co., Franklin, N. J. 

L. C. Bayles, Designing Engr., Rock Drill Dept., 
Ingersoll-Rand Co., Phillipsburg, N, J. 

Arthur B. Foote, Genl. Mgr., North Star Mines 
Co., Grass Valley, California. 

J. A. Fulton. Idaho-Maryland Mines Co., Grass 
Valley, California. 

Roy H. Marks, Efficiency Engr., United Verde 
Extension Mag. Co., Jerome, Arizona. 

R. T. Murrill, Efficiency Engr., St. Joseph Lead 
Co., Rivermines, Mo. 

R. A. Scott, Sales Mgr., Denver Rock Drill Mfg. 
Co., 39th and Williams St., Denver, Colo. 
. C. Scott, Supt., Morenci Branch, Phelps 
Dodge Corpn., Metcalf, Ariz. 

George A. Shaw, Mine Supt., 
Inc., Talache, Idaho. 

H. T. Walsh, Vice Pres., Sullivan Machinery Co., 
Peoples Gas Bidg., Chicago, Ll. 


SUB-COMMITTES NO. 2—DRILL STSEL 

Norman B. Braly, Genl. Mgr., North Butte Mng. 
Co., Butte, Mont. 

E. G. Deane, Mgr., Superior & Boston Copper Co., 
Copper Hill. Ariz. 

O. J. Egleston, Mgr., U. S. Smelting, Refining 
& Mining Co., Kennett, Calif. 

C. S. Elayer, Cloudcroft, New Mexico. 

E. F. Hastings, Salesman, Ingersoll-Rand Co. of 
Texas, Dominion Hotel, Globe, Ariz. 

Chas. S. Hurter, Tech. Representative, E, I. du 
Pont de Nemours & Co., Inc., 5104 Du Pont 
Bldg., Wilmington, Del. 

Charles B. Officer, Asst. to, Pres., Sullivan 
Machinery Co., 122 So. Mich. Ave., Chicago, Ill. 

Henry S. Potter, Managing Director, Henry 8. 
Potter, Ltd., 26 Cullinan Bldg., Johannesburg, 
South Africa. 

Ocha Potter, Supt., Ahmeek-Kearsarge Br., 
Calumet & Hecla Mng. Co., Ahmeek, Mich. 
Chas. A. Smith, Asst. Genl. Mgr., Ray Consoli- 

dated Copper Co., Ray, Ariz. 

A. S. Uhler, Mgr., Rock Drill Sales, Ingersoll- 
Rand Co., 11 Broadway, New York City. 

M. van Siclen, Engr., In Charge of Mining 
Research, U. S. Bureau of Mines, Washington, 


Talache Mines, 


D. C. 
Bruce C. Yates, Supt., Homestake Mining Co., 
Lead, South Dakota. 


SUB-COMMITTEB NO. 38—METHODS OF SHARPENING 
DRILL STEEL 


W. R. Wade (Chairman), Cons. 


Engr., 1230 
Geary St., San Francisco, Calif. 


George H. Gilman, Pres., Gilman Mfg. Co., E. 
Boston, Mass. 

Chas. E. Lees, Supt., Iron Cap Copper Co., Cop- 
per Hill, Ariz. 

Frank W. McLean, United Verde Copper Co., 
Jerome, Ariz. 

W. H. Schacht, Genl. Mgr., Copper Range Co., 
Painesdale, Mich 

. Seamon, Supt., Comstock Merger Mines, 

‘Inc., Virginia City, ‘Nevada. 


Underground Transportation 
William B. Daly, Chairman 

Thos. C. Baker, Genl. Mgr., The Comstock Mer- 
ger Mines Co., Virginia City, Nevada. 

George H. Booth, Mech. Engr., Inspiration Cons. 
Co., Inspiration, Arizona. 

R. R. Boyd, Asst. Supt., Mine Dept., Copper 
Queen Branch, Phelps Dodge Corpn., Bisbee, 
Arizona. 

D. S. Calland, Managing Director, Compania de 
Real del Monte de Pachuca, Pachuca, Hidalges, 
Mexico. 

R. Crane, Supt., Southern Station, U. 
Bureau of Mines, New Federal Bidg., Bin 
mingham, Alabama. 

W. Val DeCamp, Genl. Mine Supt., United Verde 
Copper Co., Jerome, Arizona. 

Robert H. Dickson, Supt., 85 Branch, Calumet & 
Arizona Mining Co., Valedon, New Mexico. 
Stanly A. Easton, Mgr., Bunker Hill & Sullivan 

Mng. & Concentrating Co., Kellogg, Idaho, 

T. Hamilton, Cons. Mng. Engr., 1408 Call- 
fornia Commercial Union Bidg., San Francisco, 
California. 

F. H. Hayes, Mine Supt., Copper Queen Braneh, 
Phelps Dodge Corpn., Bisbee, Arizona. 

©. Howe, Genl. Supt., Cananea Cons. Copper 
Co., Cananea, Sonora, Mexico. 

John Kiddie, Mine Supt., Phelps Dodge Corpn., 
Morenci, Arizona. 

C. A. Lantz, Genl. Mgr., Compania de Sante 
Gertrudis, S. A., Apartado No. 1, Pachuea, 
Hidalgo, Mexico. 

E. M. Norris, Asst. Genl, Supt. of Mines, Ana- 
conda Copper Mining Co., Butte, Mont. 

Thomas K. Scott, Supt., Munro Iron Mining Co., 
Iron River, Mich. 

Andover Syverson, Prescott, Arizona. 


Fire-Fighting Equipment 
Wm. Conibear, Chairman 
SUB-COMMITTES NO. 1—CONTROL OF VENTILATING 
EQUIPMENT DURING MINS FIRES 
Orr Weodburn (Chairman), Safety Engr., Globe- 
Miami District, Globe, Ariz. 
Guy J. Johnson, Field Representative, Homestake 
Mng. Co., Lead, South Dak. 
H. J. Rahilly, Supt., Mine Fire and Hydraulle 


Filling Dept., Anaconda Copper Mining Ca, 
Butte, Mont, 


Albert Tallon, Safety Inspector, The Old 
Dominion Co., Globe, Ariz. 
. T. Young, Safety Inspector, Arizona Copper 
Company, Morenci, Ariz. 
SUB-COMMITTEE NO. 2—FIRE HOSB 
R. H. Seip (Chairman), New Jer Zinc 


Moon, Safety Inspector, Phelps Dodges 

Corpn., Bisbee, Ariz. 

B. O. Pickard, District Engineer, U. S. Bureaa 
of Mines, Berkeley, Calif. 


Mining Excavating Equi of 


Dredges 
H. C. Goodrich, Chairman 


=. 4. S. Anderson, Mng. and Met. Engr., Rolla, 


Bellinger, Vice Pres., Chile Exploration 
25 Broadway, New York City. 
Michoel Curley, Genl. Supt., New Cornelia Cop- 
per Co., Ajo, Ariz. 
H. T. Gracely, Adv. Mgr., Marion Steam Shovel 
Co., Marion, Ohio. 
C. B. Lakenan, Genl. Mgr., Nevada Cons. Copper 
Co., McGill, Nev. 
J. Lester, Pres., Kentucky Washed Coal Co., 
Greenville. Ky. 
Cc. H. Sedition Genl. Engineering Dept., West- 
inghouse Mlec. & Mfg. Co., E. Pittsburgh, Pa. 
Geo. Mieyr, Supt., Sacramento Hill, Copper 
yg Branch, Phelps Dodge Corpn., Bisbee, 
riz. 
G. A. Murfey, Treas. and Chief ae. 
Co., 16226 Waterloo Rd., Clev 
io. 
se B. Oatley, Vice Pres., Superheater Co., 17 
42nd St., New York City. 
Thos. A. Snyder, Bucyrus Co., South Milwaukee, 


Robt E Tally, Genl. Mgr., United Verde Copper 
Co., Jerome, Ariz. 


J. C. Wheat, Development Engr., Industrial 
Works, Bay City, Mich. 

Charles S. Whitaker, Vice Pres., Winsten Bros. 
Co., 801 Globe Bidg., Minneapolis, Minn. 


Mine Ventilation 
Chas. A. Mitke, Chairman (Temporary) 
nee. Bell, Cons. Mng. Engr., Box 1339, Boise, 
Walter C. Browning, Genl. Mgr., Magma Co: 
Superior, Ariz. 


K. Dyer, Mgr., Small Blower pevk.. Buffalo 
Forge Co., 490 Broadway, Buffalo, N. Y. 
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OFFICERS AND COMMITTEES, 1926—(Concluded) 


Daniel Harrington, 507 Newhouse Bldg., Salt 
Lake City, Utah. 

E. T. Lednum, Mgr., E. I. du Pont de Nemours 
& Co., Inc., 406 Ideal Bldg., Denver, Colo. 

C. E. Legrand, Cons. Engr., Phelps Dodge Corpn., 
Douglas, Ariz. 

F._W. Macilennan, Genl. Mgr., Miami Copper Co., 

iami, Ariz. 

Don M. Rait, Asst. Supt. of Mines, Calumet and 
Arizona Mining Co., Warren, Ariz. 

A. S. Richardson, Ventilation Engr., Anaconda 
Copper Mining Co., Butte, Mont. 

Wm. A. Rowe, Chief Engr., American Blower Co., 
6004 Russell St., Detroit, Mich. 

A. C. Stoddard, Chief Mine Engr., Inspiration 
Cons. Copper Co., Inspiration, Ariz. 

F. L. Stone, Industrial Engineering Dept., Gen- 
eral Electric Co., Schenectady, N. Y. 

E. B. Williams, Mgr., Marine Dept., B. F. Stur- 
tevant Co., Hyde Park, Boston, Mass. 


Mechanical Loading Underground 
Lucien Eaton, Chairman 


SUB-COMMITTER NO. 1—LOADING MACHINES FOR 
TUNNELS, LARGE DRIFTS AND STOPES 


Douglas C. Corner (Chairman), St. Louis Power 
Shovel Co., 320 Chemical Bidg., St. Louis, Mo. 

H. E. Billington, Vice Pres. for Sales, The Thew 
Shovel Co., Lorain, Ohio. 

J. H. Hensley, Mine Supt., Miami Copper Co., 
Miami, Ariz. 

H. DeWitt Smith, New York Trust Co., 108 
Broadway, New ‘York City. 

H. G. Washburn, Asst. Genl. Mgr., Federal Mng. 
& Smelting Co., Wallace, Idaho. 

William Whaley, Genl. Mgr., Myers-Whaley 
Co., Knoxville, Tenn. 


SUB-COMMITTEBS NO. 2—LOADING MACHINES FOR 
SMALL DRIFTS AND FOR WORK ON SUB-LEVELS 

G. R. Jackson (Chairman), Supt., Cleveland- 
ey Iron Co., Negaunee, Mich. 

C. L. Berrien, Genl. Supt. of Mines, Anaconda 
Copper Mining Co., Butte, Mont. 

H. H. Talboys, Mgr., Shuveloder Dept., Nord- 
berg Mfg. Co., Milwaukee, Wis. 

Chas. E, Van Barneveld, Chatsworth, Calif. 


SUB-COMMITTER NO. 3—SCRAPERS 


Lucien Eaton (Chairman), Supt., Ishpeming 
— Cleveland-Cliffs Iron Co., Ishpeming, 


ich. 
C. L. Kohlhaas, Denver Rock Drill Co., Duluth, 
inn. 
Ward Royce, Ingersoll-Rand Co., Duluth, Minn. 
E. E. Whiteley, Supt. of Mines, Calumet & 
Arizona Mining Co., Warren, Ariz. 


Mine Timbering 
Frank H. Probert, Chairman 


SUB-COMMITTEE NO. 1—PRESERVATION OF 
TIMBERS 


Geo. M. Hunt (Chairman), In Charge of Section 
of Wood Preservation, Forest Produets Labora- 
tory, Madison, Wis. 

J. H. Hensley, Miami Copper Co., Miami, Aris. 

Gerald Sherman, Cons. Mng. Engr., Phelps Dodge 
Corpn., Douglas, Ariz. 


SUB-COMMITTEB NO. 2—GUNITE AS A SUBSTITUTS FOR 
TIMBER, ITS PROPER APPLICATIONS AND ITS LIMI- 
TATIONS 

E. M. Norris (Chairman), Asst. Genl. Supt. of 
— Anaconda Copper Mining Co., Butte, 

ont. 

B. C. Collier, Pres., Cement-Gun Co., Inc., Allen- 
town, Pa. 

R. R. Horner, Cons. Engr., U. S. Bureau of 
Mines, Clarksburg, W. Va. 


SUB-COMMITTES NO. 8—DBTERMINATION OF AND 
SHAPS OF DRIFTS AND DRIFT TIMBERS FOR VARIOUS 
PURPOSES, WITH A VIEW TO REDUCING SAMB TO 
CERTAIN STANDARD SIZES AND SHAPES 


Dr. F. W. Sperr (Chairman), Professor of Civil 
and Mining Engineering, Michigan College of 
Mines, 315 Florence St., Houghton, Mich. 

Cc. L. Berrien, Genl. Supt. of Mines, Anaconda 
Copper Mining Co., Butte, Mont. 

Felix McDonald, Mines Supt., Inspiration Cons. 
Copper Co., Inspiration, Ariz. 


SUB-COMMITTEB NO. 4— COOPERATION BETWEEN 
OPERATORS AND LUMBER DEALERS AND MANUFAC- 
TURES, WITH A VIEW TO ASCERTAINING WHETHER 
FURTHER STANDARDIZATION IN SIZES AND SHAPES 
OF LUMBER UNDERGROUND WOULD RESULT IN A 
REDUCTION IN COST TO MINING COMPANIES 

Charles F. Willis (Chairman), Editor and Pub- 
lisher, Arizona Mining Journal, Phoenix, Ariz. 

W. S. Boyd, Genl. Mgr., Ray Cons. Copper Co., 
Ray, Ariz. 

T. Evans, Genl. Mgr., Cananea Cons. Copper Co., 
Cananea, Sonora, Mexico. 

F. Holtman, Asst. Director, National Com- 
mittee on Wood Utilization, Department of Com- 
merce. 

G. R. Jackson, Supt., Negaunee Mine, Cleveland- 
Cliffs Iron Co., Negaunee, Mich. 

John Kiddie, Mine Supt., Phelps-Dodge Corpn., 
Morenci, Ariz. 


W. G. McBride, Genl. Mgr., Old Dominion Co., 
Globe, Ariz. 


Mine Accounting 
T. O. McGrath, Chairman 


L. S. Cates, Vice-Pres. and Genl. Mgr., Utah 
Copper Co., Salt Lake City, Utah. 

C. Dick, "Mong. Engr., 511 Newhouse Bidg., 
— Lake City, Utah. 

L. K. Diffenderfer, Secy. and Treas., Vanadium 
Corporation of America, 120 Broadway, New 
York City. 

H. B. Fernald, Loomis-Suffern & Fernald, 50 
Broad St., New York City. 

H. H. Miller, General Ante, Hercules Mining 
Company, Wallace, Idaho. 

. > Norton, Phelps-Dodge Corpn., Douglas, 

riz. 

Harry Vivian, Chief Engr., Calumet & Hecla 
Cons. Copper Co., Calumet, Mich. 


Milling and Smelting Practices and Equipment 
Arthur Crowfoot, Chairman 


SUB-COMMITTEB NO. 1—MILLING PRACTICES AND 
EQUIPMENT 


Arthur Bag ge (Chairman), Mill Supt., Phelps- 
rpn., Morenci, Ariz. 

H. G. ‘Ss. ‘Anderson, Rolla, Mo. 

Herman C. Bellinger, Vice-Pres., Chile Explora- 
tion Co., 25 a New York City. 

Allan J. Clark, Supt. of Mills, Homestake Mining 

Lead, S. Dak. 

G. R. Delamater, Fuel Engr., W. S. Tyler Co., 
Superior St., Cleveland, Ohio. 

W. M. Drury, Genl. Mgr., Mining Dept., Amer- 
ican Smelting and Refining Co., El Paso, Tex. 

Guy H. Rugries, Mill Supt., inspiration Cons. 
Copper Co., Inspiration, Ariz. 

Henry A. Tobelmann, Cons. Engr. and Chemist, 
Associated Industries, 21 E. 40th St., New 
York City. 

William Young Westervelt, Cons. Mng. Engr., 
522 Fifth Ave., New York City. 


SUB-COMMITTES NO. 2—SMELTING PRACTICES AND 
EQUIPMENT 


J. Owen Ambler, Smelter Supt., Phelps-Dodge 
Corpn., Clifton, Ariz. 

P. P. Butler, Supt. of Douglas Reduction Works, 
Phelps-Dodge Corpn., Douglas, Ariz. 

Harry A. Clark, Smelter Supt., Calumet and 
Arizona Mining Co., Douglas, Ariz. 

Kuno Doerr, Genl. Mgr., Southwestern Devt. 
Smelting Refining Co., El Paso, 


F, Flynn, Toltec Club, El Paso, Tex. 
Professor Carle R. Hayward, Associate Professor 
of Metallurgy, Mass. Institute of Technology, 
Cambridge, Mass. 
George W. Prince, Asst. Genl. Mgr., United 
Verde Extension Mining Co., Clemenceau, 


Ariz. 
Forest Rutherford, Cons. Metallurgical Engr., 50 
Broad St., New York City. 


Methods of Mine Sampling, Methods of Recording 
Underground Geological Data, and Methods of 
Estimation of Ore Reserves For Low Medium 
and High Grade Ore bodies 


Philip D. Wilson, Chairman 


Guy Bjorge, Cons. Mng. Engr., 1400 Hawthorne 
Terrace, Berkeley Calif. 

E. L. Derby, Jr., Chief Geologist, Cleveland-Cliffs 
Iron Co., Ishpeming, Mich. 

M. J. Elsing, Mng. Engr. and Geologist, Warren, 

riz. 

Dr. L. C. Graton, Professor of Geology, Harvard 
University, Cambridge, Mass. 

Julius Kruttschnitt, Jr., Mgr., Mining Dept. of 
the = American Smelting and Refining 

., Tucson, 

F. A. Linforth, a Chf. Geologist and Asst. 
Chf. Mng. Engr., Anaconda Copper Mining Co., 
526 Hennessy Bldg., Butte, Mont. 

Albert Mendelsohn, Underground Supt., Champion 

pper Co., Painesdale, Mich. 

MacHenry Mosier, Asst. Mine Supt, Morenci 
Branch, Phelps-Dodge Corpn., Morenci, Ariz. 
Louis E. Reber, Jr., Chf. Geologist, United Verde 

Copper Co., Jerome, Ariz. 

T. Skewes Saunders, Cons. Mng. Engr., . Cinco 
de Mayo 10, Despacho 83, Mexico, 

J. B. Tenney, Geologist, Copper Queen , a 
Phelps-Dodge Corpn., Bisbee, Ariz. 

Robert W. Thomas, Supt. of Mines, Ray Cons. 
Copper Co., Ray, Ariz. 


Joint Publicity Committee 


Representing Coal Mining Branch: 

Ralph C. Becker, Keystone Consolidated Publish- 
ing Co., care McGraw-Hill Publishing Co., 10th 
Ave. at 36th St., New York City. 

Cc. H. Trik, Sales and Mine Ventilation Engr., 
Jeffrey Mfg. Co., Columbus, Ohio. 

Representing Metal Mining Branch: 

T. O. McGrath, Asst. Mgr., Shattuck-Arizona 

Copper Co., Bisbee, Ariz. 


Charles F. Willis. Editor and Publisher, Arizona 
Mining Journal, Phoenix, Ariz. 
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COMMITTEES 
COOPERATION 


AMERICAN MINING CONGRESS AND 
AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS 


A. M. C. 
ect Morrison, 80 E. 42nd St., New York 


E. o— Hill Bldg., New York City. 
W. R. Ingalls, 115 Broad: way, New ee City. 
J. R. Finlay, 170 Broadway, New York City. 
Bogie B. Wentz, Land Title Bldg., Philadelphia, 
‘a. 
a LM & MB 


E. P. Mathewson, 42 Broadway, New York City. 
W. L. Saunders, 11 Broadway, New York City. 
Walter Douglas, 99 John St., New York City. 

Benjamin B. Thayer, 25 Broadway, New York 


City. 
Samuel Taylor, Second National Bank Bidg., 
Pittsburgh, Pa. 


ALASKAN AFFAIRS 


John A. o> U. S. Bureau of Mines, Wash- 
ingto: 
Falcon Joslin, 2208 L. C. Smith Bldg., Seattle, 


ae Thane, 408 Crocker Bldg., San Francisco, 
alif. 


MINING IN FOREIGN COUNTRIES 


J. E. Spee. Chairman, Hill Bldg., New York City. 
Van H. Manning, 16 West 44th St., New York 


City. 
E. ag ‘Doheny, 120 Broadway, New York City. 
J. Loring, National Bank 
Los Angeles, Calif. 
Matthew C. Fleming, New York City. 
H. Foster Bain, 29 W. 39th St., New York City. 


ADVISORY COMMITTEE UNITED STATES 
BUREAU OF MINES AND GEO- 
LOGICAL SURVEY 
Bulkeley Wells, Chairman, San ‘eee Calif. 

Walter Douglas, New York a 

Rembrandt Peale, New aa 

H. Foster Bain, 29 W. 39th st. _— York City. 

George Otis Smith, U. S. Geological Survey, 
Washington, D. 


COOPERATION INTERNAL REVENUE 
DEPARTMENT 
J. F. Callbreath, American Mining Congress, 
Munsey Blidg., Washington, D. C. 
John T. Barnett, 1024 Lafayette St., Denver, Colo. 
a Armitage, 2174, 233 Broadway, New York 


L. C. Boyle, Kansas City, Mo. 
Rush C. Butler, Chicago, Ill. 


OPERATORS’ CO-OPERATING COMMITTEE 
PETROLEUM 


J. G. Brapisy, Chairman 
J. F. Secretary 
E. L. Doheny, Mexican Petroleum Co., 120 Broad- 
way, New York City. 


— S. Davidson, Gulf Refining Co., Pittsburgh, 
A. L. pent. Texas Co., 17 Battery Pl., New 
York Cit; 


Sinclair, Oil Co., 45 Nassau 8t., 
New York Cit: 


Walter Teagle, Standard Oil Co of N. J., New 


York City. 
METALS 
Bulkeley Wells, Hobart Bldg., San Francisco, 
f., Gold. 


F. B. ‘Richards, Leader-News Bldg., Cleveland, 
Ohio, Iron. 

Edgar Z. Wallower, Joplin, Mo., Zinc. 

B. B. Thayer, 25 Broadway, New York City, 


Copper. 
COAL 
J. G. Dende. River Coal & Lumber Co., 


Dundon, 


T. H. Watkins, Coal & Coke Corp., 
New York Cit 


E. W. Parker, ——- Bureau of Information. 
Philadelphia, Pa. 
Albert Nason, Nason Coal Co., Chicago, Ill. 
J. ane Puterbaugh, McAlester Fuel Co., McAlester, 
a. 


S. D. Warriner, Lehigh Coal & Navigation Co., 
Philadelphia, Pa. 


COAL EXPORTS 


Geo. S. Rice, Bureau of Mines, Washington, D. C. 
Woodward Bidg., Washington, 


Chas. A. Owen, Pres., Imperial tj Corporation, 


Battery PL, New Cit: 
O'Reilly, Irving National Bank, New York 
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The new achievements 
of Link-Belt engineers 
will interest you. See 
us at Cincinnati at the 
American Mining Con- 
gress Exposition, May 
24-28. Booths 48 and 49. 


LINK-BELT COMPANY 2550 

Leading manufacturers of Elevating, Conveying, and Power Transmission Chains and Machinery. 
PHILADELPHIA, 2045 Hunting Park Ave. CHICAGO, 300 W. Pershing Road INDIANAPOLIS, 200 S. Belmont Ave. 
ORS rene 3638 Olive St Huntington, W. Va. ..Robson-Prichard Bldg. Birmingham, Ala....... 720 Brown-Marx Bldg. 


RANSDELL INCORPORATED, PRINTERS, WASHINGTON, D. C. 
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Bed Rock Economy 


This Handbook contains the concentrated experience and 
the best thought of the whole industry. Its treatment of 
the subjects listed below is drawn from practice as wide as 
coal mining. It correlates for you in a practical way, appli- 
cable to your mine the findings of the coal mining branch 
of the standardization movement. It has been made pos- 
sible by the searching and cooperative effort of several hun- 
dred leading operators, engineers and manufacturers. 


The book is made in loose-leaf form so that it can be kept 
up-to-date with supplementary reports. The need that it 


meets is indicated by the world-wide demand that has 
arisen for it. 


IMPORTANT SUBJECTS TREATED 
in the Handbook of Standard and Approved American 
Coal Mining Practice include: basic rules safeguarding 
electricity in mines; electric tipple equipment; under- 
ground stations (in fact all phases of automatic control 
of mine equipment); trolley and storage battery types 


; locomotives; mine tracks, signals, and switches, includ- 
The book is pocket size, loose- 
leaf, and will be kept up to date ing track gauge, turnouts, frogs and switches; mine cars; 
as recommendations are approved. mine fans; airways and shafts and booster fans; wire 
Its price is $5.00. This includes rope, ladders, and miscellaneous coal handling equip- 
a subscription to THE MINING ment; pumps for development work, permanent pumping 
CONGRESS JOURNAL, which 
stations, natural drainage, and effect of mine water on 
carries each month a department 
of practical operating prob'ems. equipment; loading machines, belt chain and shaking 


conveyors, installing and operating cutting and loading 
equipment; general mine timbering, preservation of 
timbers, and use of concrete and steel. 


Standardization Division 


The AMERICAN MINING CONGRESS 


841 MUNSEY BUILDING, WASHINGTON, D. C. 


STANDARDIZATION DIVISION, The American Mining Congress, 
841 Munsey Building, Washington, D. C. 


I am enclosing........... ee eter copies of the Handbook of Standard and Approved 
American Coal Mining Methods, Practice Equipment—each order to include a subscription to The Mining Congress 
Journal. 


City . a ... State 


| HANDBOOK 

AMERICAN COAL MINING 
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150 H. P. Morse Silent Chain Drive 

from motor to Sturtevant fans, C. & O. 

R. R., West End Big Ben Tunnel, W. 

Va., Driver, 575 r.p.m.; Driven, 191 
r.p.m., 48-inch centers. 


Underground, § 
where drives 
must be sure 


Morse Silent Chain Drives have proven their reliability. Many 
installations over 15 years old are still in continuous service. 98.6 
percent efficient, flexible, positive, durable. Over 5,000,000 H. P. 
installed for almost every type of power transmission and speed 
reduction. 


One-tenth to 5,000 H. P., 6,000 to 250 r. p. m. and slower, especially 
effective on short centers. The nearest Morse Engineer is always 
ready to serve. 


MORSE CHAIN CO., ITHACA, N. Y., U.S. A. 


ATLANTA, GA., CLEVELAND, OHIO.....421 Engineers Bldg. Mo NEBR., 

702 Candler Bidg., Earl F. Scott & Co. DENVER, 211 Ideal Bide. Bldg., D. H. Braymer Equip. Co. 
BALTIMORE, MD 1402 Lexington Bldg. DETROIT, MICH 7601 Central Ave. eit ADELPHIA, PA..803 Peoples Bank Bldg. 
BIRMINGHAM. ALA. LOUISVILLE, KY. PITTSBURGH, PA........Westinghouse Bldg. 

na Handley Hardware Co. 516 W. Main St., E. D. Morton Co. SAN FRANCISCO, CALIF., 

MINNEAPOLIS, MINN., Monadnock Bldg. 
BOSTON, MASS. ot. 113 Third St., Strong-Scott Mfg. Co. ST. LOUIS, MO......2137 Ry. Exchange Bldg. 
Ellicott Sq. Bldg. NEW ORLEANS, LA., fTORONTO 2, ONT., CAN., 

CHARLOTTE, N. C., Queen and + nt a Bldg., 50 Front St., Strong-Scott Mfg. Co 
404 Commercial Bank Bldg. 334 Camp St., A. M. Lockett ‘ . WINNIPEG 


3, MAN., CAN., 
CHICAGO, ILL...........112 West Adams St NEW YORK, N. Y 50 Church § Dufferin St., Strong-Seott Mfg. Co 
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